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(54) STARTING CONTROL DEVICE FOR DIESEL ENGINE WHICH USES LOW BOILING POINT FUEL 

(57)Abstract 

PROBLEM TO BE SOLVED: To surely prevent abnormal combustion 
of a low boiling point fuel and discharge of the low boiling point fuel 
to atmosphere, the low boiling point fuel being leaked to an inside of 
a combustion chamber from a fuel injection device 10 during engine 
stopping in case where the low boiling fuel such as dimethyl ether 
(DME) or the like is used in a diesel engine 1. 

SOLUTION: Prior to motoring of an engine of by a starter motor 28 
at staring, temperature of an EHC 20 provided to an exhaust 
passage 3 is controlled to be more than a predetermined value, and 
then the motoring of the engine is allowed. Until a time after the 
motoring of the engine has been started by the starter motor 28, 
fuel supply to the engine is stopped, and an intake throttle means 7 
is driven to be closed, thereby scavenging fuel inside an engine 
combustion chamber. Whether or not scavenging of the engine 
combustion chamber is terminated is determined, and after 
determining of the scavenging, the intake throttle valve 7 is driven 
to be opened, thereby starting the fuel supply to the engine. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] It is the start-up control device of the diesel power plant which uses a low-boiling point fuel. An engine 
inhalation-of-air drawing means, Whenever [ electric heating catalyst / which was prepared in the engine flueway /, 
and electric heating catalyst temperature / which is controlled so that the temperature of said electric heating 
catalyst becomes beyond a predetermined value in advance of motoring of the engine by the motor for engine start 
up at the time of start up ] A control means, A motoring authorization judging means to give engine motoring 
authorization whenever [ said electric heating catalyst temperature ] after temperature control initiation of said 
electric heating catalyst by the control means, Until after motoring authorization is given by said motoring 
authorization judging means and engine motoring is started by said motor for engine start up Suspend the fuel 
supply to an engine and close actuation of said inhalation-of-air drawing means is carried out. The scavenging-air 
control means which scavenges the fuel of an engine combustion chamber by said motoring, The start-up control 
unit of the diesel power plant of the low-boiling point fuel activity characterized by being constituted including a 
scavenging-air judging means to judge whether scavenging air of an engine combustion chamber was completed, and 
the firing control means which starts the fuel supply to an engine after a scavenging-air judging. 
[Claim 2] The fuel injection equipment of the engine which consists of a supply pump which feeds a fuel to the 
common rail which accumulates the fuel to the fuel injection valves and these fuel injection valves for every cylinder 
which injects a fuel to an engine combustion chamber, and this common rail, The fuel-supply path which has a 
booster pump for supplying a fuel to said fuel injection equipment from the fuel supply system which has a fuel tank, 
And the fuel-supply system which consists of said fuel injection equipments including the fuel return path for 
returning a surplus fuel to said fuel supply system is received, the fuel-supply path to which said supply pump and 
said common rail are connected — and The start-up control unit of the diesel power plant of the low-boiling point 
fuel activity according to claim 1 characterized by being arranged at each of a common fuel return path which ties 
the fuel injection valve and said fuel tank for said every cylinder, and forming two solenoid valves which close each 
path during an engine shutdown. 

[Claim 3] The start-up control unit of the diesel power plant of the low-boiling point fuel activity according to claim 
2 characterized by stopping actuation of said fuel injection equipment and said booster pump while holding said two 
solenoid valves in the clausilium condition, in case the fuel supply to an engine is suspended by said scavenging-air 
control means. 

[Claim 4] Said inhalation-of-air drawing means is the start-up control unit of the diesel power plant of a low-boiling 
point fuel activity of any one publication of claim 1 characterized by being an inhalation-of-air throttle valve for 
differential pressure generating for being prepared in the inlet port of an inhalation-of-air path common to each 
engine cylinder, and flowing back exhaust air from an engine flueway to an inhalation-of-air path - claim 3. 
[Claim 5] A control means is the start-up control unit of the diesel power plant of a low-boiling point fuel activity of 
any one publication of claim 1 characterized by energizing for said electric heating catalyst based on the 
temperature detecting signal from a detection means when the temperature of said electric heating catalyst is below 
a predetermined value, and heating whenever [ electric heating catalyst temperature / which detects the 
temperature of said electric heating catalyst ] when start-up actuation of an engine is started - claim 4 whenever 
[ said electric heating catalyst temperature ]. 

[Claim 6] Said motoring authorization judging means is the start-up control unit of the diesel power plant of a low- 
boiling point fuel activity of any one publication of claim 1 characterized by giving engine motoring authorization 
based on the temperature detecting signal from a detection means when the temperature of said electric heating 
catalyst is beyond a predetermined value at least whenever [ electric heating catalyst temperature / which detects 
the temperature of said electric heating catalyst ] - claim 5. 

[Claim 7] Said scavenging-air control means is the start-up control unit of the diesel power plant of a low-boiling 
point fuel activity of any one publication of claim 1 characterized by giving motoring authorization by said motoring 
authorization judging means, suspending the fuel supply to an engine before engine motoring is started by said motor 
for engine start up, and carrying out close actuation of said inhalation-of-air drawing means - claim 6. 
[Claim 8] Said scavenging-air control means is the start-up control unit of the diesel power plant of a low-boiling 
point fuel activity of any one publication of claim 1 characterized by suspending the fuel supply to an engine until it 
is judged with scavenging air having been completed with said scavenging-air judging means at least after start-up 
actuation of an engine is started - claim 7. 

[Claim 9] Said scavenging-air judging means is the start-up control unit of the diesel power plant of a low-boiling 
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point fuel activity of any one publication of claim 1 characterized by judging with scavenging air having been 
completed when the engine turnover number from engine motoring initiation was integrated and this addition 
turnover number reached a predetermined value based on the signal of the sensor which detects an engine 
revolution - claim 8. 

[Claim 10] Said firing control means is the start-up control unit of the diesel power plant of a low-boiling point fuel 
activity of any one publication of claim 1 which carries out open actuation of said inhalation-of-air drawing means, 
and is characterized by starting the fuel supply to an engine when judged with scavenging air having been completed 
with said scavenging-air judging means - claim 9. 

[Claim 11] Said firing control means is the start-up control unit of the diesel power plant of a low-boiling point fuel 
activity of any one publication of claim 1 which carries out open actuation of said inhalation-of-air drawing means 
when judged with scavenging air having been completed with said scavenging-air judging means, and is characterized 
by starting the fuel supply to an engine after the predetermined time progress after open actuation of this 
inhalation-of-air drawing means - claim 9. 

[Claim 12] The start-up control unit of the diesel power plant of a low-boiling point fuel activity of any one 
publication of claim 1 characterized by regarding it as that by which motoring authorization was given to motoring 
initiation and coincidence when engine motoring is started by said motor for engine start up before motoring 
authorization was given by said motoring authorization judging means - claim 1 1. 

[Claim 13] The start-up control unit of the diesel power plant [ claim / 11 / claim 1 characterized by to establish an 
operation mistake judging means cancel all start-up actuation while preventing actuation of the motor for engine 
start up unless it considers that this is an operation mistake and start-up actuation redoes when engine motoring 
tends to be started by said motor for engine start up before motoring authorization is given by said motoring 
authorization judging means - ] of a low-boiling point fuel activity of any one publication. 
[Claim 14] When engine motoring is not started by said motor for engine start up even if it carries out 
predetermined time progress after motoring authorization is given by said motoring authorization judging means 
Unless it considers that this is an operation mistake and start-up actuation redoes The start-up control unit of the 
diesel power plant of a low-boiling point fuel activity of any one publication of claim 1 characterized by establishing 
an operation mistake judging means to cancel all start-up actuation while preventing actuation of the motor for 
engine start up - claim 13. 

[Claim 15] Based on the signal of the sensor which detects an engine revolution, it has a high-order detonation 
judging means to judge with complete explosion when an engine speed is beyond a predetermined value. Motoring 
authorization is given by said motoring authorization judging means. When motoring is suspended before engine 
complete explosion was judged by said high-order detonation judging means after engine motoring was started by 
said motor for engine start up Unless it considers that this is an operation mistake and start-up actuation redoes 
The start-up control unit of the diesel power plant of a low-boiling point fuel activity of any one publication of claim 
1 characterized by establishing an operation mistake judging means to cancel all start-up actuation while preventing 
actuation of the motor for engine start up - claim 14. 

[Claim 16] The glow plug which attends an engine combustion chamber, and an engine temperature detection means 
to detect engine temperature. The glow-plug energization heating control means which sets up the preheating time 
of said glow plug based on the temperature of the detected engine, and is energized and heated to said glow plug, 
The temperature of said electric heating catalyst with which it ****(ed) and said motoring authorization judging 
means was detected by the detection means whenever [ electric heating catalyst temperature ] is beyond a 
predetermined value. And the start-up control unit of the diesel power plant of a low-boiling point fuel activity of 
any one publication of claim 1 characterized by giving engine motoring authorization when the preheating of said 
glow plug by said glow-plug energization heating control means is completed - claim 15. 
[Claim 17] The start-up control unit of the diesel power plant of a low-boiling point fuel activity of any one 
publication of claim 1 characterized by using the electric motor for hybrid cars as said motor for engine start up - 
claim 16. 

[Claim 18] It is the start-up control unit of the diesel power plant of the hybrid car it runs in two kinds of sources of 
power of the diesel power plant and electric motor which use a low-boiling point fuel. The fuel injection equipment of 
the engine with which said diesel power plant consists of a supply pump which feeds a fuel to the common rail which 
accumulates at least the fuel to the fuel injection valves and these fuel injection valves for every cylinder which 
injects a fuel to an engine combustion chamber, and this common rail, The fuel-supply path which has a booster 
pump for supplying a fuel to said fuel injection equipment from the fuel supply system which has a fuel tank. And the 
fuel-supply system which consists of said fuel injection equipments including the fuel return path for returning a 
surplus fuel to said fuel supply system, Two solenoid valves which are arranged at each of the fuel-supply path to 
which said supply pump and said common rail are connected, and the common fuel return path to which the fuel 
injection valve and said fuel tank for said every cylinder are connected, and close each path during an engine 
shutdown, When it has the inhalation-of-air drawing means formed in the inhalation-of-air path common to each 
engine cylinder, and the electric heating catalyst prepared in the engine flueway and there is a start-up demand of 
said diesel power plant When the motoring means which carries out actuation control of said electric motor as an 
engine motor for start up, and start-up actuation of said diesel power plant are started, When the temperature of 
said electric heating catalyst is below a predetermined value whenever [ electric heating catalyst temperature / 
which detects the temperature of said electric heating catalyst ], based on the temperature detecting signal from a 
detection means, whenever [ electric heating catalyst temperature / which is energized and heated for said electric 
heating catalyst ] A control means, At least, whenever [ said electric heating catalyst temperature ], based on the 
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temperature detecting signal from a detection means, when the temperature of said electric heating catalyst is 
beyond a predetermined value A motoring authorization judging means to give engine motoring authorization, 
Motoring authorization is given by said motoring authorization judging means. The scavenging-air control means 
which suspends the fuel supply to an engine with said two solenoid valves at least, and carries out close actuation 
of said inhalation-of-air drawing means before engine motoring is started by said electric motor, Motoring 
authorization is given by said motoring authorization judging means. When it is judged with scavenging air having 
been completed with a scavenging-air judging means to judge whether scavenging air of the engine combustion 
chamber by said scavenging-air control means was completed, and said scavenging-air judging means after engine 
motoring was started by said electric motor The engine start-up control unit of the diesel power plant of the low- 
boiling point fuel activity characterized by having the firing control means which carries out open actuation of said 
inhalation-of-air drawing means, and starts the fuel supply to an engine. 

[Claim 19] Said low-boiling point fuel is the start-up control unit of the diesel power plant of a low-boiling point fuel 
activity of any one publication of claim 1 characterized by being wood ether - claim 18. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the start-up control unit of the diesel power plant which uses low- 
boiling point fuels, such as wood ether (it is called Following DME). 
[0002] 

[Description of the Prior Art] In recent years, researches and developments of the diesel power plant which 
replaced with the gas oil fuel and used DME as the fuel are proposed (SAE ** 1 pars 971665 and 950063 and 
internal combustion engine symposium JUMU paper 9737239 grade). DME has the cetane number equivalent to gas 
oil, and since DME is 235 degrees C to gas oil of ignition temperature being about 250 degrees C, ignitionability is 
good. Therefore, modification of an engine is unnecessary and does not have decline in thermal efficiency, either. 
Moreover, a combustion noise also falls by compaction of an ignition-delay period. 

[0003] Since fuel atomization is at best oxygenated (chemical formula CH3 OCH3), even if it is lambda= 1 or less, 
i.e., a rich air-fuel ratio, on the average, a smoke does not occur. Therefore, in order to realize super-low NOx 
exhaust air, even if it performs heaviness EGR installation, there is no smoked generating, DrySoot (soot) does not 
come out but since there is also little SOF (Soluble Organic Fraction), HC may also make PM (Particulate Matter) 
decrease sharply by ***♦. Moreover, since sulfur content is hardly included and there is no performance degradation 
by sulfur poisoning even when applying a catalyst to an exhaust air system, it is greatly expected as a clean fuel. 
[0004] In addition, DME has the following property as typical characteristics. 

- To use it as a fuel for diesel power plants, it is necessary to pressurize and liquefy, and it is necessary for it to be 
a gas, and to supply a fuel injection equipment under ordinary temperature and ordinary pressure. 

- In order to maintain the liquefaction condition of DME, the equipment which pressurizes the whole fuel system 
way above maximum vapor tension (500kPa) is required, and the same application-of-pressure fuel container as 
LPG is required. 

[0005] - Viscosity is about as low as about 1 / ten to 1/30 compared with gas oil. 

- The boiling point evaporates easily in atmospheric air low (about -25 degrees C). 

- To air, with 1.6 times, since a gas consistency is large, a low place is covered with it 

- Like LPG, most toxicity cannot be found and does not have photochemical reactivity, either. 

Since DME of viscosity which remains on the high voltage fuel system way (especially supply system way from a jet 
pump to an injection nozzle) at the time of an engine shutdown is low when applying DME with such a property to 
the conventional fuel injection equipment for diesels, the seal of the nozzle section of metallic contact and the 
nozzle sheet section in an injection nozzle is not effective, and it reveals to a combustion chamber from an injection 
nozzle. And abnormal combustion is carried out at the time of start up, and an intense combustion noise occurs. 
[0006] For this reason, in the conventional diesel power plant which uses DME as a fuel, in order to cope with the 
above-mentioned problem, by JP,2000-110683,A, atmospheric-air bleedoff of DME which remained on the high 
voltage fuel system way (a jet pump, an injection pipe, injection nozzle) tends to be carried out, and it is going to 
prevent the leakage to the combustion chamber of DME. Moreover, in JP.1 1-1 07871, A, it is going to prevent the 
atmospheric diffusion of DME, and the leakage to a combustion chamber by classifying a fuel system way at the 
time of an engine shutdown, and making system way internal pressure near the injection nozzle into atmospheric 
pressure by much solenoid-valve arrangement, at it 

[0007] in addition — as the fuel supply system of a DME fuel — for example, a jerk — with a formula pump, it 
originates in the compressibility of DME other than an above-mentioned problem being high, and residual pressure 
pulsation occurs in an injection pipe. As this result, there is secondary injection generating of DME from an injection 
nozzle, and it is said that fitness is low as a fuel injection equipment for DME (internal combustion engine 
symposium JUMU paper 9737239 grade). As for a common rail type fuel injection equipment, this has little pressure 
fluctuation, and it fits it as a fuel injection equipment for DME. However, to leakage of DME from an injection valve 
to a combustion chamber, a cure is required. 
[0008] 

[Problem(s) to be Solved by the Invention] In JP.2000-1 10683.A, atmospheric-air bleedoff of DME which remained 
on the high voltage fuel system way (a jet pump, an injection pipe, injection nozzle) tends to be carried out, and it is 
going to prevent the leakage to the combustion chamber of DME. However, as mentioned above, although DME of 
toxicity is low, some anesthetic actions occur. Moreover, the boiling point evaporated easily in atmospheric air low, 
since the gas consistency was as large as 1.6 times to air, the low place might be covered and there was a trouble 
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of generating on an environment the new problem which is not desirable, by making DME emit to atmospheric air in a 
close-in place. 

[0009] Moreover, although it was going to prevent the atmospheric diffusion of DME, and the leakage to a 
combustion chamber in JP,1 1-107871.A by classifying a fuel system way at the time of an engine shutdown, and 
making system way internal pressure near the injection nozzle into atmospheric pressure by much solenoid-valve 
arrangement at it, there was a trouble that a configuration was dramatically complicated and cost increased. The 
diffusion to the atmospheric air of the residual fuel of the high voltage fuel system way at the time of an engine 
shutdown in case this invention applies low-boiling point fuels, such as DME, to the fuel injection equipment for 
diesels in view of such the actual condition, It aims at improving the salability and practicability of the diesel power 
plant which uses low-boiling point fuels, such as DME, by preventing certainly the abnormal combustion of the fuel 
revealed to the combustion chamber from the injection nozzle (it is an injection valve in the case of a common rail 
type), and coping with this by the simple approach further. 
[0010] 

[Means for Solving the Problem] When using a low-boiling point fuel, in invention of claim 1 For this reason, an 
engine inhalation-of-air drawing means, The electric heating catalyst prepared in the engine flueway (it is called 
Following EHC), An EHC temperature control means to control so that said temperature of EHC becomes beyond a 
predetermined value in advance of motoring of the engine by the motor for engine start up at the time of start up, A 
motoring authorization judging means to give engine motoring authorization after said temperature control initiation 
of EHC by said EHC temperature control means, Until after motoring authorization is given by said motoring 
authorization judging means and engine motoring is started by said motor for engine start up Suspend the fuel 
supply to an engine and close actuation of said inhalation-o^air drawing means is carried out. The scavenging-air 
control means which scavenges the fuel of an engine combustion chamber by said motoring, a scavenging-air judging 
means to judge whether scavenging air of an engine combustion chamber was completed, and the firing control 
means which starts the fuel supply to an engine after a scavenging-air judging are included. The start-up control 
unit of a diesel power plant is constituted. 

[001 1] The fuel injection equipment of the engine which consists of a supply pump which feeds a fuel to the 
common rail which accumulates the fuel to the fuel injection valves and these fuel injection valves for every cylinder 
which injects a fuel to an engine combustion chamber in invention of claim 2, and this common rail, The fuel-supply 
path which has a booster pump for supplying a fuel to said fuel injection equipment from the fuel supply system 
which has a fuel tank, And the fuel-supply system which consists of said fuel injection equipments including the fuel 
return path for returning a surplus fuel to said fuel supply system is received. It is characterized by being arranged 
at each of the fuel-supply path to which said supply pump and said common rail are connected, and the common 
fuel return path to which the fuel injection valve and said fuel tank for said every cylinder are connected, and 
forming two solenoid valves which close each path during an engine shutdown. 

[0012] In invention of claim 3, in case the fuel supply to an engine is suspended by said scavenging-air control 
means, while holding said two solenoid valves in the clausilium condition, it is characterized by stopping actuation of 
said fuel injection equipment and said booster pump. In invention of claim 4, said inhalation-of-air drawing means is 
formed in the inlet port of an inhalation-of-air path common to each engine cylinder, and is characterized by being 
an inhalation-of-air throttle valve for differential pressure generating for flowing back exhaust air from an engine 
flueway to an inhalation-of-air path. 

[0013] In invention of claim 5, when start-up actuation of an engine is started, said EHC temperature control means 
is characterized by energizing and heating to said EHC based on the temperature detecting signal from an EHC 
temperature detection means which detects said temperature of EHC, when said temperature of EHC is below a 
predetermined value. In invention of claim 6, at least, based on the temperature detecting signal from an EHC 
temperature detection means which detects said temperature of EHC, said motoring authorization judging means is 
characterized by giving engine motoring authorization, when said temperature of EHC is beyond a predetermined 
value. 

[0014] In invention of claim 7, said scavenging-air control means is characterized by giving motoring authorization by 
said motoring authorization judging means, suspending the fuel supply to an engine, before engine motoring is started 
by said motor for engine start up, and carrying out close actuation of said inhalation-of-air drawing means. In 
invention of claim 8, said scavenging-air control means is characterized by suspending the fuel supply to an engine 
until it is judged as scavenging air having been completed with said scavenging-air judging means at least, after 
start-up actuation of an engine is started. 

[0015] In invention of claim 9, it is characterized by judging with scavenging air having ended said scavenging-air 
judging means, when the engine turnover number from engine motoring initiation was integrated and this addition 
turnover number reached a predetermined value based on the signal of the sensor which detects an engine 
revolution. In invention of claim 10, when judged with scavenging air having ended said firing control means with said 
scavenging-air judging means, open actuation of said inhalation-of-air drawing means is carried out, and it is 
characterized by starting the fuel supply to an engine. 

[0016] In invention of claim 1 1, when judged with scavenging air having ended said firing control means with said 
scavenging-air judging means, open actuation of said inhalation-of-air drawing means is carried out, and it is 
characterized by starting the fuel supply to an engine after the predetermined time progress after open actuation of 
this inhalation-of-air drawing means. In invention of claim 12, when engine motoring is started by said motor for 
engine start up before motoring authorization was given by said motoring authorization judging means, it is 
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characterized by regarding it as that by which motoring authorization was given to motoring initiation and 
coincidence. 

[0017] Unless it considers that this is an operation mistake and start-up actuation redoes in invention of claim 13 
when engine motoring tends to be started by said motor for engine start up before motoring authorization is given 
by said motoring authorization judging means, while preventing actuation of the motor for engine start up, it carries 
out establishing an operation mistake judging means to cancel all start-up actuation as the description. 
[0018] Unless it considers that this is an operation mistake and start-up actuation redoes in invention of claim 14 
when engine motoring is not started by said motor for engine start up, even if it carries out predetermined time 
progress after motoring authorization is given by said motoring authorization judging means, while preventing 
actuation of the motor for engine start up, it carries out preparing an operation mistake judging means to cancel all 
start-up actuation as the description. 

[0019] In invention of claim 15, based on the signal of the sensor which detects an engine revolution, when an 
engine speed is beyond a predetermined value, it is premised on having a high-order detonation judging means to 
judge with complete explosion. In this case, motoring authorization is given by said motoring authorization judging 
means. When motoring is suspended before engine complete explosion was judged by said high-order detonation 
judging means after engine motoring was started by said motor for engine start up Unless it considers that this is an 
operation mistake and start-up actuation redoes, while preventing actuation of the motor for engine start up, it is 
characterized by establishing an operation mistake judging means to cancel all start-up actuation. 
[0020] It is premised on having the glow plug which attends an engine combustion chamber, an engine temperature 
detection means to detect engine temperature, and the glow-plug energization heating control means which sets up 
the preheating time of said glow plug based on the temperature of the detected engine, and is energized and heated 
to said glow plug in invention of claim 16. In this case, said temperature of EHC at which said motoring authorization 
judging means was detected by the EHC temperature detection means is beyond a predetermined value, and when 
the preheating of said glow plug by said glow-plug energization heating control means is completed, it is 
characterized by giving engine motoring authorization. 

[0021] In invention of claim 17, it is characterized by using the electric motor for hybrid cars as said motor for 
engine start up. In invention of claim 18, the start-up control unit of the diesel power plant of the following 
configurations is offered in the hybrid car it runs in two kinds of sources of power of the diesel power plant and 
electric motor which use a low-boiling point fuel. 

[0022] Namely, the fuel injection equipment of the engine with which said diesel power plant consists of a supply 
pump which feeds a fuel to the common rail which accumulates at least the fuel to the fuel injection valves and 
these fuel injection valves for every cylinder which injects a fuel to an engine combustion chamber, and this 
common rail. The fuel-supply path which has a booster pump for supplying a fuel to said fuel injection equipment 
from the fuel supply system which has a fuel tank, And the fuel-supply system which consists of said fuel injection 
equipments including the fuel return path for returning a surplus fuel to said fuel supply system, Two solenoid valves 
which are arranged at each of the fuel-supply path to which said supply pump and said common rail are connected, 
and the common fuel return path to which the fuel injection valve and said fuel tank for said every cylinder are 
connected, and close each path during an engine shutdown, It has the inhalation-of-air drawing means formed in the 
inhalation-of-air path common to each engine cylinder, and EHC prepared in the engine flueway. 
[0023] And when there is a start-up demand of said diesel power plant and the motoring means which carries out 
actuation control of said electric motor as an engine motor for start up, and start-up actuation of said diesel power 
plant are started, An EHC temperature control means to energize and heat to said EHC based on the temperature 
detecting signal from an EHC temperature detection means which detects said temperature of EHC when said 
temperature of EHC is below a predetermined value, At least, based on the temperature detecting signal from said 
EHC temperature detection means, when said temperature of EHC is beyond a predetermined value A motoring 
authorization judging means to give engine motoring authorization, Motoring authorization is given by said motoring 
authorization judging means. The scavenging-air control means which suspends the fuel supply to an engine with 
said two solenoid valves at least, and carries out close actuation of said inhalation-of-air drawing means before 
engine motoring is started by said electric motor, Motoring authorization is given by said motoring authorization 
judging means. When it is judged with scavenging air having been completed with a scavenging-air judging means to 
judge whether scavenging air of the engine combustion chamber by said scavenging-air control means was 
completed, and said scavenging-air judging means after engine motoring was started by said electric motor It is 
characterized by the firing control means which carries out open actuation of said inhalation-of-air drawing means, 
and starts the fuel supply to an engine, and having. 

[0024] In invention of claim 19, it is characterized by said low-boiling point fuel being DME (wood ether) 
[0025] 

[Effect of the Invention] In the diesel power plant which uses a low-boiling point fuel (it is DME especially according 
to invention of claim 19) according to invention of claim 1 It controls so that the temperature of EHC prepared in 
the flueway in advance of motoring of the engine by the motor for engine start up at the time of start up becomes 
beyond a predetermined value. Until after giving engine motoring authorization next and starting engine motoring by 
the motor for engine start up Since suspend the fuel supply to an engine, and close actuation of the inhalation-of- 
air drawing means is carried out, the low-boiling point fuel revealed to the engine combustion chamber is scavenged 
and it processes in EHC A low-boiling point fuel, especially the boiling point are low, and in atmospheric air, it 
evaporates easily, and since the gas consistency is as large as 1.6 times to air, generating of the problem which is 
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not desirable can be prevented in a close-in place on the environment of bleedoff to the atmospheric air of DME 
with which a low place is easy to be covered. 

[0026] Moreover, it can prevent certainly that Leakage DME carries out abnormal combustion in a combustion 
chamber, and an intense combustion noise occurs by what lifting of whenever [ combustion chamber internal 
temperature / at the time of compression ] is controlled for (it is not made the ignition temperature of DME), and 
the large reduction of inspired air volume itself by extracting inhalation of air in the case of scavenging air. 
Furthermore, since these are made with a simple configuration, the salability and practicability of a diesel power 
plant which use low-boiling point fuels, such as DME, can be improved. 

[0027] According to invention of claim 2, the leakage to the engine combustion chamber of low-boiling point fuels, 
such as DME under engine shutdown, can be prevented as much as possible by it being arranged at each of the 
fuel-supply path to which the supply pump and common rail in a common rail type fuel injection equipment are 
connected, and the common fuel return path to which the fuel injection valve and fuel tank for every cylinder are 
connected, and forming two solenoid valves which close each path during an engine shutdown. 

[0028] In case the fuel supply to an engine is suspended by the scavenging-air control means, while holding said two 
solenoid valves in the clausilium condition according to invention of claim 3, supply interruption of a low-boiling point 
fuel can be performed certainly and simply by stopping actuation of a fuel injection equipment and a booster pump. 
According to invention of claim 4, it is not necessary to write as the configuration using the inhalation-of-air 
throttle valve for differential pressure generating prepared as an inhalation-ot^air drawing means since exhaust air is 
flowed back from an engine flueway to an inhalation-of-air path, and to establish an inhalation-of^air drawing means 
special for scavenging air at the time of engine start-up actuation. 

[0029] Since the temperature of EHC is detected when start-up actuation of a diesel power plant is started, it 
energizes to EHC when the temperature of EHC is below a predetermined value, and it was made to heat according 
to invention of claim 5, EHC can be activated upwards beforehand and unnecessary power consumption can be lost. 
According to invention of claim 6, since engine motoring authorization was given when the temperature of EHC was 
beyond a predetermined value at least, the exhaust air discharged by motoring is processed certainly and a motoring 
authorization judging means can defang it. 

[0030] As for a scavenging-air control means, according to invention of claim 7, motoring authorization is given by 
the motoring authorization judging means. Since the fuel supply to an engine is suspended and it was made to carry 
out close actuation of the inhalation-of-air drawing means before engine motoring is started by the motor for engine 
start up Since lifting of the combustion chamber internal pressure under scavenging air can be controlled certainly, 
it can scavenge without making it light, even if low-boiling point fuels, such as DME, are revealed to the combustion 
chamber. 

[0031] While holding said two solenoid valves in the clausilium condition, specifically, the fuel supply to the engine 
combustion chamber under scavenging air can be certainly suspended for the fuel supply to an engine by a halt and 
stopping actuation of a fuel injection equipment and a booster pump, until it is judged with scavenging air having 
been completed with the scavenging-air judging means at least according to invention of claim 8. 
[0032] According to invention of claim 9, since the scavenging-air judging means was judged to be scavenging-air 
termination when the engine turnover number from engine motoring initiation was integrated and this addition 
turnover number reached a predetermined value based on the signal of the sensor which detects an engine 
revolution, even if it does not use special sensors, scavenging-air termination is certainly detectable by the easy 
approach. Since open actuation of the inhalation-of-air drawing means is carried out and the fuel supply of en 
JINHE was simultaneously started when judged with scavenging air having been completed with the scavenging-air 
judging means according to invention of claim 10, fuel supply to an engine combustion chamber can be certainly 
performed after scavenging-air termination. 

[0033] Since according to invention of claim 1 1 open actuation of the inhalation-of-air drawing means is carried out 
and the fuel supply to an engine was started after the predetermined time progress after open actuation of an 
inhalation-of-air drawing means when judged with scavenging air having been completed with the scavenging-air 
judging means, scavenging air of an engine combustion chamber is performed still better, and the ignitionability at 
the time of fuel supply becomes good by lifting beforehand simultaneously whenever [ by the pressure effect / 
combustion chamber internal temperature ]. 

[0034] Before a motoring authorization judging is given by the motoring authorization judging means according to 
invention of claim 12 When engine motoring is started by the motor for engine start up Since it was made to regard 
it as that by which the motoring authorization judging was given to motoring initiation and coincidence If scavenging 
air is ensured and it compares with normal actuation, without Leakage DME carrying out abnormal combustion in a 
combustion chamber even if an operation mistake is performed, although the treatment effect of the scavenging air 
DME by EHC is inferior, the scavenging air DME of at least a part is processed by EHC. 

[0035] Since an operation mistake judging means to cancel all start-up actuation was established while according to 
invention of claims 13, 14, and 15 preventing actuation of the motor for engine start up unless start-up actuation 
redid when an operation mistake was performed, it can prevent certainly Leakage DME carrying out abnormal 
combustion by the operation mistake in a combustion chamber, even if DME is revealed to the combustion chamber, 
or emitting to atmospheric air, without being processed. 

[0036] When according to invention of claim 16 setting up the preheating time of a glow plug at the time of start up 
and performing energization heating control at it, a motoring authorization judging means Since engine motoring 
authorization was given when the temperature of EHC was beyond a predetermined value and the preheating of a 
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glow plug was completed Firing when the fuel supply to an engine combustion chamber is started after the 
processing by scavenging air of the leakage DME of a combustion chamber and EHC and scavenging-air termination 
can be made still better. 

[0037] Since according to invention of claims 17 and 18 actuation control of the electric motor of a hybrid car is 
carried out as an engine motor for start up and the electric motor was made to perform engine motoring by using 
the electric motor of a hybrid car as a motor for engine start up in detail when there was a start-up demand of a 
diesel power plant, scavenging air of the leakage DME of a combustion chamber can carry out further in a short 
time. Moreover, since ignitionability when the fuel supply to an engine combustion chamber is started after 
scavenging-air termination is good, the time amount which results in complete explosion is also shortened. 
[0038] Moreover, since in the case of a hybrid car an operator's operation mistake does not enter and a series of 
start-up actuation (start-up actuation from a preheating to after [ high-order detonation ] control) is performed 
continuously, bleedoff to the abnormal combustion in the combustion chamber of Leakage DME and atmospheric air 
while it has been unsettled can be abolished. 
[0039] 

[Embodiment of the Invention] Drawing 1 is system configuration drawing of the 1st operation gestalt of this 
invention. In drawing 1 , 1 is the body of a diesel power plant and equips the inhalation-of-air path 2 with the 
inhalation-of-air throttle valve 7 and 2d of inlet pipes by which closing motion actuation is carried out from the 
upstream with the actuator 6 of air cleaner 2a, compressor 2b of a supercharger, and intercooler 2c, for example, a 
stepping motor type. 

[0040] As catalyst equipment which purifies the exhaust air from an engine, the turbine 3a lower stream of a river of 
a supercharger is equipped with EHC (electric heating catalyst)20 in a flueway 3. EHC20 serves as an electric 
heating mold by having the honeycomb structure which comes to wind ferrite system stainless steel sheet metal 
around a center electrode 23, and has applied the catalyst 21 to this honeycomb structure object. And energization 
control is performed from the dc-battery which is not illustrated by the control unit (engine control system) 30 
mentioned later. 22 is an earth electrode. What supported noble metals, such as Pd and Pt, as a catalyst 21 based 
on the activated alumina can be used. Moreover, it is prepared so that a sensor 35 may attend the interior of a 
catalyst whenever [ catalyst temperature / which detects the internal temperature of a catalyst 21 as an EHC 
temperature detection means ]. 

[0041] Between 2d of inlet pipes of the turbine 3a upstream of the supercharger of a flueway 3, and the inhalation- 
of-air path 2, that it should flow back during inhalation of air in a part of exhaust air, the EGR path 4 is formed and 
the EGR valve 5 of stepping motor actuation is formed in this EGR path. The fuel-supply system to the engine fuel 
injection equipment 10 a DME fuel supply system (the recompression pump which liquefies a return DME fuel 
although not illustrated — ) In order to maintain the fuel-supply path 16 for supplying DME to the engine fuel 
injection equipment 10, and the liquefaction condition of DME from 50 which builds in a DME tank etc., and this fuel 
supply system 50 It is constituted including the fuel return path 1 9 for returning the booster pump 27 and the return 
DME fuel (spill fuel) from the engine fuel injection equipment 10 which are prepared in the middle of the fuel-supply 
path 16, and pressurize DME by 500 or more kPas to the DME fuel supply system 50. 

[0042] The engine fuel injection equipment 10 is a common rail-type fuel injection equipment and consists of the 
supply pump 11, a common rail (accumulator) 14, and a fuel injection valve 15 prepared for every cylinder, and once 
the fuel pressurized with the supply pump 1 1 is stored in a common rail 14 through the fuel-supply path 12, the high 
voltage fuel of a common rail 14 is distributed to the fuel injection valve 15 for several cylinder minutes. Moreover, 
in order to control the pressure of a common rail 14, some regurgitation fuels from the supply pump 1 1 are returned 
to the fuel-supply path 16 through the overflow path 17 in which the one-way valve 18 was formed on the way. For 
this reason, the pressure control valve 13 for changing the flow passage area of the overflow path 17 is formed, and 
this pressure control valve 13 controls the pressure of a common rail 14 by adjusting the fuel discharge quantity to 
a common rail 14 by changing the flow passage area of the overflow path 17 according to the duty signal from a 
control unit 30. 

[0043] Two solenoid valves 24 and 25 which close each path during an engine shutdown are formed in on the way 
[ of the common fuel return path 19 ] (fuel injection valve outlet) which ties on the way [ of the fuel-supply path 
12 ] (common rail inlet port) which connects the supply pump 1 1 and a common rail 14, the fuel injection valve 15 
for every cylinder, and the DME fuel supply system 50 at each. A fuel injection valve 15 is an injection valve of the 
electronic formula which opens and closes the injection tip to an engine combustion chamber with the ON-OFF 
signal from a control unit 30, injects a fuel to a combustion chamber with ON signal, and stops injection with an OFF 
signal. 

[0044] Fuel oil consumption increases so that ON signal to a fuel injection valve 15 is long, but fuel oil consumption 
changes also with the fuel pressure of a common rail 14, and if ON time amount of a fuel injection valve 15 is the 
same, fuel oil consumption will increase, so that the fuel pressure of a common rail 14 becomes high. In addition, the 
evaporation of DME is good as mentioned above, therefore, evaporation (atomization) of DME injected from the fuel 
injection valve 15 is alike and good compared with the case where gas oil is used as a fuel, for this reason, it is 
desirable for it to be markedly alike compared with the case of the conventional gas oil fuel, and to set it as a low 
pressure, and since the internal pressure of a common rail 14 and the injection-valve opening pressure of a fuel 
injection valve 15 are good by the pressure which is 10MPa extent, they are possible also for diversion of the fuel 
injection valve (it is about used in the range of 5-15MPa) of a direct gasoline-injection engine. 
[0045] Moreover, a glow plug 29 is formed in an engine combustion chamber for every cylinder like a fuel injection 
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valve 15. And the preheating display light 26 for acting as the monitor of the preheating situation of this glow plug 29 
is formed. Furthermore, the starter motor 28 which performs motoring at the time of engine start up is formed. 
[0046] In a control unit 30, the signal of a coolant temperature sensor 31 (Tw; engine temperature is represented), 
The signal of the crank angle sensor 32 (thereby, detection of an engine speed Ne is possible), The signal (Cyl) of 
the cylinder distinction sensor 33, the signal of the pressure sensor 34 which detects the common-rail-pressure 
force (PCR), The signal of the accelerator sensor 36 which detects the signal (T1) of a sensor 35, and the amount 
of treading in of an accelerator pedal 8 whenever [ catalyst temperature / which detects whenever / catalyst 
temperature ] (by the signal proportional to the amount of accelerator pedal treading in) Engine load L is inputted 
into the signal (Ign; engine control starts an ignition key in ON location, and the driving signal St of the starter motor 
28 for engine start up is outputted in a Start location) of representation and an ignition key 37 etc. 
[0047] In order to prevent the abnormal combustion at the time of the diffusion prevention to the atmospheric air of 
DME, or start up in a control unit 30 so that it may mention later, After performing proper start-up actuation control 
of a single string from start-up actuation initiation to complete explosion, According to an engine speed and an 
engine load, the target injection quantity of a DME fuel and the target preassure force of a common rail 14 are 
calculated. Corresponding to the target injection quantity of the DME fuel which carried out feedback control of the 
fuel pressure of a common rail 14, and calculated it through the pressure control valve 13 so that the common-rail- 
pressure force detected by the pressure sensor 34 might be in agreement with this target preassure force, ON time 
amount of a fuel injection valve 15 is controlled. 

[0048] This control performed by the control unit 30 is explained based on the flow chart of drawing 3 - drawing 15 . 
Drawing 3 is the main routine of engine control, and a subroutine drawing 4 - drawing 1 5 indicate some details of a 
main routine to be. It sets to the main routine of drawing 3 , and is step 100 (it is described in drawing as S100.). In 
it being the same as that of the following, T1, engine load L, and the ignition signal Ign are read whenever [ water 
temperature Tw, engine-speed Ne, cylinder distinction signal Cyl, common-rail-pressure force PCR and catalyst 
temperature ], step 200 performs a common-rail-pressure force control at the start-up actuation control in this 
operation gestalt, and step 300, and main-injection control for an engine output control is performed at step 400. 
[0049] Here explains fuel-oil-consumption control of en JINHE by the common rail type fuel injection equipment 
first. The subroutine of drawing 14 is for performing a common-rail-pressure force control. A predetermined map is 
searched with steps 301 and 302 from an engine speed Ne and engine load L, and it asks for the criteria duty ratio 
(criteria control signal) DutyO of the pressure control valve 13 for obtaining the target reference pressure PCR 0 of 
a common rail 14, and this target reference pressure PCR 0 at them. These maps are beforehand memorized to 
ROM of a control unit 30 by making an engine speed Ne and engine load L into a parameter. 

[0050] At step 303, it asks for absolute value |PCR0-PCR| of the difference of the target reference pressure PCR 0 
and the actual common-rail-pressure force PCR, and this is compared with allowable pressure difference deltaPCRO 
beforehand set up to the target reference pressure PCR 0. | If PCR0-PCR| is in tolerance, it progresses to step 
306, and by setting the criteria duty ratio DutyO to valve-opening duty ratio Duty, the same duty ratio will be 
maintained, a duty signal will be made from valve-opening duty ratio Duty of a step 307 odor lever, and a pressure 
control valve (solenoid valve) 13 will be driven. 

[0051] On the other hand, when there is no |PCR0-PCR| into tolerance, from step 303, it progresses to step 304, 
the table of ROM beforehand set up corresponding to PCR0-PCR (=deltaP) is searched, and it asks for the 
correction factor KDuty of a duty ratio. For example, when deltaP is plus (PCR is smaller than PCR0), KDuty 
becomes a value with KDuty smaller than 1 when deltaP is minus (PCR is larger than PCR0) at a larger value than 1 
at this reverse. Specifically according to the property of a pressure control valve 13, the table data of the 
correction factor KDuty of a duty ratio are set up. 

[0052] And at step 305, after setting to valve-opening duty ratio Duty the value (DutyOxKDuty) which amended the 
criteria duty ratio DutyO with this correction factor KDuty, actuation of step 307 is performed. The subroutine of 
drawing 15 is for performing main-injection control. A predetermined map is searched with step 401 from an engine 
speed Ne and engine load L, and the amount Qmain of main injection is calculated. 

[0053] A predetermined map is searched with step 402 from this amount Qmain of main injection, and the common- 
rail-pressure force PCR, and the main-injection period Mperiod is searched for. The main-injection period Mperiod is 
set up by msec, the main-injection period Mperiod becomes short, so that the common-rail-pressure force PCR is 
high, if the amount Qmain of main injection is the same as shown in drawing 16 , and the main-injection period 
Mperiod becomes long here, so that there are many amounts Qmain of main injection, if the common-rail-pressure 
force PCR is the same. 

[0054] A predetermined map is searched with step 403 from an engine speed Ne and engine load L, and it asks for 
the main-injection initiation stage Mstart. At step 404, based on the signal of the crank angle sensor 32 and the 
cylinder distinction sensor 33, valve-opening actuation of the period of Mperiod and the fuel injection valve 15 of 
the cylinder which should be carried out the main injection is carried out so that the amount Qmain of main injection 
may be supplied from the main-injection initiation stage Mstart. 

[0055] actuation in which drawing 2 is performed at the time of start up — a timing diagram — a table — it is a 
thing the bottom, and the following is large to four steps and the phase of start-up actuation is classified. This is 
explained first. 

[ — -| st step: _ an ignition key 37 is set to ON location by the preheating phase] operator, and the starter motor 28 
stops. 

[0056] In this phase, the inhalation-of-air throttle valve 7 is held by the actuator 6 by on (close) at the 
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predetermined degree of close (or opening), and predetermined control is performed about EHC20, the preheating 
display light 26, and a glow plug 29 (on or on-off control). And the temperature of a glow plug 29 is raised, firing 
preparation is completed, and EHC20 is activated. 

[0057] [ — 2nd step: — an ignition key 37 is set to a Start location by the scavenging-air phase] operator, and 
motoring by the starter motor 28 is performed. In this phase, predetermined control is performed about EHC20 and 
a glow plug 29 (on or on-off control), and off and the inhalation-of-air throttle valve 7 are switched for the 
preheating display light 26 to off (open) from on (close) on the way. 

[0058] Moreover, a fuel is not supplied (the pressure control valve 13 of the supply pump 11, a fuel injection valve 
15, two solenoid valves 24 and 25 for fuel path closing motion, and a booster pump 27 turn off). Therefore, it 
scavenges without the residual DME of a combustion chamber burning in the state of on (close) of the inhalation- 
of-air throttle valve 7, is processed and defanged by EHC20, and is emitted to atmospheric air. Then, the 
ignitionability at the time of fuel supply becomes good by lifting beforehand in the condition of off (open) of the 
inhalation-of-air throttle valve 7 whenever [ by the pressure effect / combustion chamber internal temperature ]. 
[0059] [ — 3rd step: — it is held in a Start location, motoring by the starter motor 28 continues, and an ignition key 
37 is performed until complete explosion is judged by the high-order detonation shift phase] operator. In this phase, 
the inhalation-of-air throttle valve 7 is off (open), it continues about EHC20 and a glow plug 29, predetermined 
control is performed (on or on-off control), and a fuel is supplied (the fuel-injection demand at the time of start up 
is accepted, and the pressure control valve 13 of the supply pump 11, a fuel injection valve 15, two solenoid valves 
24 and 25 for fuel path closing motion, and a booster pump 27 are on or on-off control). 

[0060] Therefore, acceleration of firing is performed by the glow plug 29, and the supplied fuel results in complete 
explosion. Moreover, the unburnt fuel of a phase until it results in complete explosion is processed and defanged by 
activated EHC, and is emitted to atmospheric air. 

[ — 4th step: — after complete explosion is judged by the control phase] operator after high-order detonation, an 
ignition key 37 is returned to ON location, and motoring by the starter motor 28 is suspended. 
[0061] Self sustaining of the engine is carried out, and according to an output request, a fuel is supplied until an 
engine is suspended. And the inhalation-of-air throttle valve 7 is also controlled at on (close) or off (open) according 
to the demand of EGR (held by the actuator 6 at the predetermined degree of close (or opening).). In this case, 
since it is controlled according to the demand of EGR, it does not need to be the same as that of the degree of 
close of a start-up actuation phase (or opening). Moreover, according to an EGR demand, closing motion control 
also of the EGR valve 5 is carried out. 

[0062] And it continues about EHC20 and a glow plug 29, and predetermined control is performed until the 
predetermined time after high-order detonation passes (on or on-off control), engine self sustaining is assisted and 
the exhaust air processing by EHC is promoted. It is for controlling the actuation at the time of engine start up for 
the subroutine of drawing 4 - drawing 13 preventing certainly the diffusion to the atmospheric air of the start-up 
actuation control DME shown in drawing 2 , i.e., the residual of the high voltage fuel system way at the time of the 
engine shutdown in this operation gestalt, and the abnormal combustion of DME revealed from the injection valve to 
the combustion chamber. 

[0063] The subroutine of drawing 4 is a start-up actuation control routine for generalizing start-up actuation. At 
step 201, it judges whether the ignition key 37 is set to ON location by the operator, and, in No, progresses to step 
202. At step 202, it judges whether the ignition key 37 is set to the Start location by the operator, and, in No (Acc 
location which is not ON location or a Start location, either and does not have a start-up actuation demand), 
progresses to step 207. 

[0064] At step 207, the inhalation-of-air throttle valve 7, EHC20, the preheating display light 26, the starter motor 
28, and a glow plug 29 are held at off, halt maintenance also of the fuel supply is carried out (the pressure control 
valve 13 of the supply pump 11, a fuel injection valve 15, two solenoid valves 24 and 25 for fuel path closing motion, 
and a booster pump 27 turn off), 0 ******** also of the below-mentioned judgment flags in connection with start- 
up actuation is carried out, and all start-up actuation is suspended or canceled. 

[0065] In Yes (ON location), it progresses to step 205 at step 201, and the starter motor 28 is held at off and it 
progresses to step 206. At step 206, an operation mistake flag is 1 and it judges whether the operation mistake was 
performed. Although motoring was suspended, without not starting motoring by the operator although are mentioned 
later in detail and the preheating phase has ended this, or resulting in complete explosion or it detonated completely, 
the case where do not result in self sustaining but an engine stops corresponds. 

[0066] When it is Yes (the operation mistake was performed) at step 206, it becomes Lee Tan and the start-up 
actuation control in connection with ON location of an ignition key 37 does not have a line crack. In this case, as 
mentioned above, an ignition key 37 is returned to an Acc location without a start-up actuation demand by the 
operator, all start-up actuation is canceled, 0 RISETO is carried out, and unless it is again set to ON location, start- 
up actuation is not resumed. 

[0067] When it is No (the operation mistake is not performed) at step 206, control in connection with ON location of 
an ignition key 37 later progressed and mentioned to step 500 is performed. In Yes (Start location), it progresses to 
step 203 at step 202, and an operation mistake flag is 1 like step 206, and it judges whether the operation mistake 
was performed. 

[0068] When it is Yes (the operation mistake was performed) at step 203, it does not return to the Acc location 
where a start-up actuation demand does not have an operator in the operation mistake having been performed in an 
ignition key 37. It is the case where motoring by the starter motor 28 is going to be performed while all start-up 
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actuation is canceled and 0 ******** has not been carried out by it. In this case, the starter motor 28 is held at 
step 204 at off, it becomes a return, and the start-up actuation control in connection with the Start location of an 
ignition key 37 does not have a line crack. 

[0069] When it is No (the operation mistake is not performed) at step 203, control in connection with the Start 
location of an ignition key 37 later progressed and mentioned to step 600 is performed. The subroutine of drawing 5 
is a control routine in connection with ON location of an ignition key 37. 

[0070] First, at step 501, a motoring authorization flag is 1 and it judges whether the 1st-step above-mentioned 
preheating control was completed, i.e., did it become the situation of motoring initiation?. If preheating control of a 
routine later progressed and mentioned to step 510 is performed at step 501 in No (disapproval), it becomes a 
return and it becomes Yes (authorization), it will progress to step 502. 

[0071] At step 502, a motoring beginning flag is 1 and it judges whether the above-mentioned preheating control 
was completed and motoring was started, i.e., the ignition key 37 was set to the Start location, and move to the 2nd 
above-mentioned step (scavenging-air phase) and the 3rd step (high-order detonation shift phase)?. At step 502, in 
No (motoring un-starting), it progresses to step 507, and if it becomes Yes (motoring initiation), it will progress to 
step 503. 

[0072] At step 507, if it judges whether the predetermined time after motoring authorization (for example, 10sec(s)) 
passed and becomes No about it, it will become Lee Tan. At step 507, Yes, if it becomes, it will progress to step 
530, operation mistake judging control will be performed, and it will become a return, but this is for preventing 
useless power consumption etc., when an ignition key 37 is not made a Start location by an operator's inattention 
etc. and motoring by the starter motor 28 is not performed, in spite of being in the situation of motoring 
authorization. For this reason, an operation mistake flag is set to 1 at step 530, the inhalation-of-air throttle valve 7, 
EHC20, the preheating display light 26, and a glow plug 29 are held at off, and halt maintenance also of the fuel 
supply is carried out (the pressure control valve 13 of the supply pump 11, a fuel injection valve 15, two solenoid 
valves 24 and 25 for fuel path closing motion, and a booster pump 27 turn off). 

[0073] At step 503, a high-order detonation flag is 1, and after motoring is started, it judges whether it resulted in 
complete explosion. That is, it judges whether an ignition key 37 is set to a Start location, the 2nd above-mentioned 
step (scavenging-air phase) and the 3rd step (high-order detonation shift phase) are completed, and the ignition key 
37 is returned to ON location. In No (the 2nd step and 3rd-step actuation was suspended on the way), it progresses 
to step 530 at step 503, operation mistake judging control is performed, and if it becomes Yes (high-order 
detonation), it will progress to step 504. 

[0074] At step 504, it judges whether the engine is carrying out self sustaining, i.e., even if motoring is suspended, 
has the engine speed Ne become beyond the predetermined value (idling rotational speed which is B;, for example, 
SOOrpm, and results in an engine shutdown in combustion instability even if it usually lets things go)?. In No (self 
sustaining is not carried out), it progresses to step 530 at step 504, operation mistake judging control is performed, 
and if it becomes Yes (self sustaining), it will progress to step 505. 

[0075] At step 505, the control ending flag after high-order detonation is 1, and it judges whether the above- 
mentioned control after [ of the 4th step ] high-order detonation was completed. Since start-up actuation was 
completed when control after high-order detonation of the routine which progresses and mentions later to step 540 
in No (after [ high-order detonation ] control un-ending) was performed at step 505, it became a return and it 
became Yes (after [ high-order detonation ] control termination), it progresses to step 506, a start-up actuation 
ending flag is set to 1, and it becomes with a return. 

[0076] Here, unless a start-up actuation ending flag is set to 1 at step 506, the common-rail-pressure force control 
of step 300 and the main-injection control of step 400 in the main routine of drawing 3 are not performed (fuel- 
injection control according to an engine output request is not performed). The subroutine of drawing 6 is a control 
routine in connection with the Start location of an ignition key 37. 

[0077] First, at step 601, a motoring authorization flag is 1 and it judges whether the 1st-step above-mentioned 
preheating control was completed, i.e., did it become the situation of motoring initiation?. After progressing to step 
602 at step 601 in No (disapproval), it progresses to step 603, but if it becomes Yes (authorization), it will progress 
to step 603 as it is. 

[0078] A motoring authorization flag is set to 1 at step 602. This is the case where the operator did the ignition key 
37 in the Start location although thermal control is not completed beforehand, and motoring by the starter motor 28 
tends to be performed. Such an operation mistake is often happening in practice, and since thermal control is not 
completed beforehand, and ignitionability is not good, possibility of carrying out abnormal combustion in a 
combustion chamber does not have high Leakage DME. However, in order to prevent certainly the abnormal 
combustion in the combustion chamber of Leakage DME, even if the operation mistake was performed as it was 
regarded as what the motoring authorization judging was given when motoring tended to be started, even if it was an 
operation mistake, the control after step 603 was made to perform scavenging air. Moreover, if compared with 
normal actuation, although the treatment effect of the scavenging air DME by EHC20 is inferior, the scavenging air 
DME of at least a part is processed by EHC20. 

[0079] Here shows the deformation mode of the control routine in connection with the Start location of an ignition 
key 37 to drawing 13 , it replaces with step 602 of the control routine of drawing 6 , and step 650 is arranged. In 
addition, since other steps are the same as drawing 6 , they attach the same number and omit explanation. Unlike 
the case of the control routine of drawing 6 , operation mistake judging control is performed at this step 650. 
[0080] That is, an operation mistake flag is set to 1 and the starter motor 28 is held at off. And the inhalation-of-air 
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throttle valve 7, EHC20, the preheating display light 26, and a glow plug 29 are held at off, halt maintenance (the 
pressure control valve 13 of the supply pump 1 1, a fuel injection valve 15, two solenoid valves 24 and 25 for fuel 
path closing motion, and a booster pump 27 turn off) is carried out, and fuel supply also serves as a return. 
[0081] that is, the deformation mode of drawing 13 — if — it is made not to perform all start-up actuation control, 
and aims at preventing certainly Leakage DME carrying out abnormal combustion by the operation mistake in a 
combustion chamber, or emitting to atmospheric air, without being processed noting that it is an operation mistake, 
unless the 1st-step above-mentioned preheating control is completed. Explanation of the deformation mode of* 
drawing 13 is finished above, and it returns to explanation of the control routine of drawing 6 (the same is said of 
the deformation mode). 

[0082] At step 603, a motoring beginning flag is set to 1, the starter motor 28 is turned ON, motoring is started, and 
it progresses to step 604. At step 604, a scavenging-air ending flag is 1 and it judges whether the 2nd-step above- 
mentioned scavenging-air control was completed, i.e., did it become the situation that firing was normally performed 
even if it starts supply of a fuel to an engine combustion chamber?. 

[0083] If scavenging-air processing control of a routine later progressed and mentioned to step 610 is performed at 
step 604 in No (scavenging-air un-ending), progress to step 640, control of the routine later mentioned at step 640 
during motoring is performed, it becomes a return and it becomes Yes (scavenging-air termination), it will progress 
to step 605. At step 605, a firing beginning flag is 1 and it judges whether scavenging air was completed and supply 
of a fuel was started by the engine combustion chamber. 

[0084] If firing initiation control of the routine which progresses and mentions later to step 620 in No (firing un- 
starting) is performed at step 605, it progresses to control of step 640 during motoring and it becomes Yes (firing 
initiation), high-order detonation judging control of a routine later progressed and mentioned to step 630 will be 
performed, and it will progress to control of step 640 during motoring. The subroutine of drawing 7 is a control 
routine in connection with the above-mentioned preheating of the 1st step. 

[0085] At step 51 1, it first judges whether the temperature T1 of a catalyst 21 is beyond the predetermined 
temperature (for example, 300 degrees C) that the catalyst is activating. In No, an EHC temperature flag is set to 0 
at step 515 by step 51 1 (not being activated is shown), and it progresses to step 516. In Yes, an EHC temperature 
flag is set to 1 at step 512 by step 51 1 (being activated is shown), and it progresses to step 513. 
[0086] At step 513, it judges whether it is beyond predetermined temperature (for example, 400 degrees C) without 
the need that the catalyst is being activated enough and the temperature T1 of a catalyst 21 carries out 
energization heating. In No, EHC20 is turned ON (energization heating) at step 516 by step 513, and it progresses to 
step 517, and in Yes, EHC20 is turned OFF (energization halt) at step 514 by step 513, and it progresses to step 
517. 

[0087] At step 517, a glow preheating flag is 1 and it judges whether energization heating of a glow plug 29 is 
started. In No (un-energizing), it progresses to step 521 at step 517, ROM memorizes beforehand, and the table data 
of the resistance welding time (it becomes so long that water temperature is low) of the glow plug set up according 
to water temperature Tw are searched. And it progresses to step 522, a glow preheating flag is set to 1, the 
inhalation-of-air throttle valve 7, the preheating display light 26, and a glow plug 29 are turned ON, closing and the 
preheating display light 26 are turned on for the inhalation-of-air throttle valve 7, respectively, energization heating 
of the glow plug 29 is carried out and it becomes a return. 

[0088] If it becomes Yes (energization) at step 517, it will progress to step 518. An EHC temperature flag is 1 and it 
judges whether the catalyst 21 is being activated, and at step 518, in No (not activated), if it becomes a return and 
becomes Yes (activated), it will progress to step 519 in step 518. At step 519, it judges whether the resistance 
welding time set up according to water temperature Tw was reached after energization initiation of a glow plug 29. 
[0089] If it will become a return if it becomes No at step 519, and it becomes Yes (the catalyst 21 of EHC20 is 
activated and the glow plug 29 was also heated enough), it progresses to step 520 and a motoring authorization flag 
is set to 1, and the preheating display light 26 will be turned OFF, the light will be put out, and it will become a 
return. That is, an operator notices that it would be in the motoring authorized state in this phase. 
[0090] The subroutine of drawing 9 is a control routine in connection with the 2nd-step above-mentioned 
scavenging air. First, at step 611, a rotational frequency addition flag is 1 and it judges whether the addition of the 
engine turnover number after motoring by the starter motor 28 is started was started. In No (addition un-starting), it 
progresses to step 617 at step 61 1, an engine-speed addition flag is set to 1, the register (RAM) of the control unit 
30 interior is reset zero times, and it becomes a return. 

[0091] When it is Yes (after reset is completed at addition initiation and step 617) at step 611, it progresses to step 
612, and an engine turnover number is integrated and it progresses to step 613. At step 613, it judges whether 
scavenging air was completed, i.e., did the integrated value of the engine turnover number after motoring is started 
reach the predetermined value (for example, four revolutions; in order to be scavenging air, it is necessary to surely 
put in an exhaust stroke in each cylinder)?. 

[0092] At step 613, if it becomes a return in No (scavenging-air un-ending) and becomes Yes (scavenging-air 
termination), it will progress to step 614, and the inhalation-of-air throttle valve 7 is turned OFF (open), and it 
progresses to step 615. At step 615, it judges whether precompression was completed, i.e., did the integrated value 
of an engine turnover number reach the predetermined value (they are six revolutions after motoring is started), 
after the inhalation-of-air throttle valve was turned off [ it ] (open)?. 

[0093] Since scavenging-air control was completed when becoming a return in No (precompression un-ending) and 
becoming Yes (precompression termination), it progresses to step 616 at step 615, and a scavenging-air ending flag 
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is set to 1, and it becomes a return. The subroutine of drawing 10 is a control routine in connection with the above- 
mentioned firing initiation. First, at step 621, two solenoid valves 24 and 25 for fuel path closing motion and a 
booster pump 27 are turned ON, a fuel-supply path is opened, and it progresses to step 622. 

[0094] At step 622, ROM memorizes beforehand, the common-rail-pressure force control at the time of the start up 
set up according to the engine motoring rotational speed Ne is performed like the case of step 300 in a main routine, 
and it progresses to step 623. At step 623, ROM memorizes beforehand, fuel-oil-consumption control at the time of 
the start up set up according to water temperature Tw is performed like the case of step 400 in a main routine, and 
it progresses to step 624. 

[0095] And since firing initiation control was completed at step 624, a firing beginning flag is set to 1 and it becomes 
a return. The subroutine of drawing 1 1 is a control routine in connection with the above-mentioned high-order 
detonation judging. The common-rail-pressure force control at the time of start up is first continued at step 631, 
and the fuel-oil-consumption control at the time of start up is continued at step 632. And it judges whether it has 
become beyond the predetermined value (A;, for example, 550rpm) an engine speed Ne indicates a high-order 
detonation condition to be at step 633. 

[0096] In Yes (high-order detonation), a high-order detonation flag is set to 1 at step 634 by step 633, and in No 0t 
does not result in complete explosion), a high-order detonation flag is set to 0 at step 635 by step 633, and it 
becomes a return. The subroutine of drawing 12 is a routine in connection with the above-mentioned control during 
motoring. A glow plug 29 is first held to on at step 641. That is, energization heating is continued. And it judges 
whether it is beyond predetermined temperature (for example, 400 degrees C) without the need that the catalyst is 
being activated enough and the temperature T1 of a catalyst 21 carries out energization heating at step 642. 
[0097] Turning ON (energization heating) EHC20 at step 644 by step 642 in No, in Yes, EHC20 is turned OFF 
(energization halt) at step 643, and it serves as a return. That is, predetermined temperature control is performed 
about a glow plug 29 and EHC20 after motoring by the starter motor 28 is started until it results in complete 
explosion. 

[0098] The subroutine of drawing 8 is a control routine concerned after the 4th-step above-mentioned high-order 
detonation First, at step 541, the time setting flag after high-order detonation is 1, and it judges whether the 
control after high-order detonation of a glow plug 29 and EHC20 is started. In No (not started), it progresses to step 
544 at step 541, ROM memorizes beforehand, and the table data of the control time amount after high-order 
detonation (it becomes so long that water temperature is low) set up according to water temperature Tw are 
searched. And it progresses to step 545, the time setting flag after high-order detonation is set to 1, and it becomes 
a return. 

[0099] If it becomes Yes (initiation) at step 541, it will progress to step 542, and it judges whether the 
predetermined time to which the control time amount after high-order detonation was set according to water 
temperature Tw was reached. In No, a glow plug 29 is held to on at step 546 by step 542. That is, energization 
heating is continued. And it judges whether it is beyond predetermined temperature (for example, 400 degrees C) 
without the need that the catalyst is being activated enough and the temperature T1 of a catalyst 21 carries out 
energization heating at step 547, and, as for the case of No, EHC20 is turned ON (energization heating) at step 549 
by step 547, in Yes, EHC20 is turned OFF (energization halt) at step 548, and it serves as a return. 
[0100] In Yes, it progresses to step 543 at step 542, the control ending flag after high-order detonation is set to 1, a 
glow plug 29 and EHC20 are turned OFF, and the control after high-order detonation is ended. Drawing 17 is system 
configuration drawing of the 2nd operation gestalt of this invention, and is an operation gestalt at the time of 
applying the diesel power plant which uses low-boiling point fuels, such as DME, for the car of a hybrid car system, 
especially a parallel hybrid system. In addition, the same sign is given to the same part as the 1st operation gestalt, 
and explanation is omitted. 

[0101] In drawing 17 , a hybrid car runs in two sorts of sources of power of the output of a diesel power plant 1, and 
the output of the electric motor (it functions also as a generator) 43 which receives the electric power supply from 
a dc-battery 60. Driving wheels 45a and 45b are told that the output of a diesel power plant 1 is a generator (it 
functions also as an electric motor) 41 through a differential gear 44 from a power transmission device (CVT) 42. 
[0102] The control unit 40 for hybrids is controlling allocation with the output as an object for the generation of 
electrical energy to the generator 41 of the output of a diesel power plant 1, and the output as an object for the car 
transit to driving wheels 45a and 45b. Moreover, the control unit 40 for hybrids is also controlling the recovery to a 
dc-battery 60 from a motor 43 to supply of the power from a dc-battery 60 to a motor 43, and reverse. 
[0103] In the control unit 40 for hybrids In order to act as the monitor of the car transit (halt) information, they are 
the signal (signal proportional to the amount of accelerator pedal treading in) of the accelerator sensor 36, and the 
signal (by the signal corresponding to a STA;Acc location and ON location) of a start key 71. Unlike the usual car, a 
Start location twists. The signal of the shift-lever position sensor 72 (SFT), The signal (BR) of the brake actuation 
switch 73 the signal of a speed sensor 74 (Vcar), The signal (Bcap) of the dc-battery remaining capacity sensor 61 
etc. is inputted, the necessity of start up of an engine 1 and the output of power is judged, and a start-up command 
and an output command are emitted to the control unit 300 for engines. 

[0104] And the control unit 300 for engines performs start up and a halt of an engine 1, and control of an output 
according to the command of the control unit 40 for hybrids. Drawing 18 expresses with a timing diagram the start- 
up actuation of an engine 1 performed by the control unit 300 for engines, when the start-up command of an engine 
1 is emitted from the control unit 40 for hybrids. 

[0105] The phase of start-up actuation is the same as the engine of the usual car, and after preheating phase 
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scavenging-air phase-high-order detonation shift phase-high-order detonation, a control phase is large to four 
steps, and it is classified, however, it is possible for a hybrid car to be able to carry out actuation control of the 
electric motor 41 with a big output as an engine motor for start up, and to also boil motoring rotational speed 
markedly compared with the usual car, and to set up highly. 

[0106] For this reason, scavenging air of the leakage DME of the combustion chamber at the time of start up can 
carry out further in a short time. Moreover, since ignitionability when the fuel supply to an engine combustion 
chamber is started after scavenging-air termination is good, the time amount which results in complete explosion is 
also shortened. Moreover, an operator's operation mistake does not enter and the start-up actuation from the 
above-mentioned preheating of the 1st step to after [ high-order detonation ] control of the 4th step has the 
advantage of being carried out certainly continuously. 

[0107] This control performed by the control unit 40 for hybrids and the control unit 300 for engines is explained 
based on the flow chart of drawing 19 - drawing 22 . When, as for drawing 19 , the basic control routine of a hybrid 
system was emitted and, as for drawing 20 -22, the start-up command of an engine 1 is emitted from the control 
unit 40 for hybrids, it is a subroutine about the start-up actuation of an engine 1 performed by the control unit 300 
for engines. 

[0108] In the basic control routine of the hybrid system of drawing 19 , at step 1000, the signal (L) of the 
accelerator sensor 36, the signal (STA) of a start key 71, the signal (SFT) of the shift-lever position sensor 72, the 
signal (BR) of the brake actuation switch 73, the signal (Vcar) of a speed sensor 74, the signal (Bcap) of the dc- 
battery remaining capacity sensor 61, etc. are read, and it progresses to step 1100. 

[0109] At step 1 100, the demand output for the car actuation (transit) according to the amount of treading in of an 
operators accelerator pedal 8 (L) is computed, and it progresses to step 1200. In this case, fundamentally, the signal 
STA of a start key 71 is ON location, and the signal SFT of the shift-lever position sensor 72 is a Drive location. At 
step 1200, operation mode is judged according to the operating state (BR) of the computed demand output, 
remaining capacity (Bcap) and a car rate (Vcar), and a brake. 

[0110] Operation mode is roughly divided into the following pattern, and is defined on the basis of the engine 
maximum output a specific-fuel-consumption property and the capacity of a dc-battery, the maximum output of a 
motor, etc. 

It runs only under [motor transit mode] motor power. 

[01 1 1] It runs only under [engine transit mode] engine power. 

It uses together and runs the power of a [motor (engine) assistant mode] motor and an engine. 

[Engine power division mode] engine power is divided into the object for a generation of electrical energy (charge), 

and transit. 

[01 12] [Engine modes-of-power-generation] engine power is not transmitted to a driving wheel, but is used only for 
a generation of electrical energy (charge). After operation mode is judged at step 1200, at step 1300, it progresses 
to step 1400 from the demand output for car transit, and operation mode in quest of an output (the rate of an 
assignment and output to 0 to 100%; 0% of rates of an assignment means a halt) required for each of a motor 43 and 
an engine 1. 

[01 13] At step 1400, according to the demand output to a motor 43, the control unit 40 for hybrids controls the 
power supply from a dc-battery 60 to a motor 43, and it progresses to step 1500. At step 1500, an assignment of an 
engine judges whether it is the need. When it is No and is 0% of rates of an assignment at this time, it progresses to 
step 1900, halt actuation control of an engine is performed, and it becomes a return at it. That is, the control unit 40 
for hybrids emits a halt command to the control unit 300 for engines, and the control unit 300 for engines performs 
halt control of an engine 1 according to a command. That is, the inhalation-of-air throttle valve 7, EHC20, the 
preheating display light 26, the starter motor 28, and a glow plug 29 are held at off, halt maintenance also of the fuel 
supply is carried out (the pressure control valve 13 of the supply pump 11, a fuel injection valve 15, two solenoid 
valves 24 and 25 for fuel path closing motion, and a booster pump 27 turn off), 0 ******** of the judgment flags in 
connection with engine start up and operation is carried out, and an engine is stopped or halt held. 
[01 14] It is Yes at step 1500, and when an engine needs to be operated (output command), it progresses to step 
1600 and it is judged whether the engine is already put into operation. At this time, it is Yes, and when the engine is 
already operated (i.e., when the control unit 300 for engines is performing the output control of an engine 1 
according to the command), the control unit 40 for hybrids emits an output command to the control unit 300 for 
engines, and it is already settled, and it progresses to step 1700, the output control of an engine 1 is continued, and 
it becomes a return. 

[01 15] It is No at step 1600, and when the engine has not started yet, start-up actuation control of the engine later 
progressed and mentioned to step 1800 is performed (a start-up command emitted), and it becomes a return. The 
subroutine of drawing 20 is a control routine for generalizing start-up actuation of the engine for hybrids in the 2nd 
operation gestalt. 

[01 1 6] As mentioned above, start-up actuation of the 2nd operation gestalt is the same as start-up actuation of the 
1st operation gestalt after preheating phase-scavenging-air phase-high-order detonation shift phase-high-order 
detonation, a control phase is large to four steps, and the phase of start-up actuation is classified. And each 
subroutine of thermal control, scavenging-air processing control, firing initiation control, high-order detonation 
judging control, after [ high-order detonation ] control, and control-during motoring ** is beforehand contained in 
the control routine for generalizing start-up actuation of this drawing 20 like the 1st operation gestalt 
[01 17] In this subroutine, in order that firing initiation control (step 620), high-order detonation judging control (step 
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630), after [ high-order detonation ] control (step 540), and control (step 640) during motoring may carry out the 
same control as the 1st operation gestalt, they give the same number to a step and omit explanation. In drawing 20 , 
at step 1801, the control ending flag after high-order detonation is 1, and it judges whether the above-mentioned 
control after [ of the 4th step ] high-order detonation was completed. Since start-up actuation was completed when 
progressing to step 1802 in No (after [ high-order detonation ] control un-ending) and becoming Yes (after [ high- 
order detonation ] control termination), it progresses to step 1806 at step 1801, and the flag started [ engine ] is set 
to 1, and it becomes a return. 

[01 18] At step 1802, a high-order detonation flag is 1, and after motoring is started, it judges whether it resulted in 
complete explosion. That is, it judges whether the 2nd above-mentioned step (scavenging-air phase) and the 3rd 
step (high-order detonation shift phase) were completed. If it progresses to step 1803 in No (it does not result in 
complete explosion) and becomes Yes (high-order detonation), it will progress to step 540 at step 1802, and control 
after high-order detonation will be performed, and it becomes a return. 

[0119] At step 1803, a firing beginning flag is 1 and it judges whether scavenging air was completed and supply of a 
fuel was started by the engine combustion chamber. At step 1803, if it progresses to step 1804 in No (firing un- 
starting) and becomes Yes (firing initiation), it will progress to step 630, and high-order detonation judging control is 
performed, then it progresses to step 640, control during motoring is performed, and it becomes a return. 
[0120] At step 1804, a scavenging-air ending flag is 1 and it judges whether the 2nd-step above-mentioned 
scavenging-air control was completed, i.e., did it become the situation that firing was normally performed even if it 
starts supply of a fuel to an engine combustion chamber?. In No (scavenging-air un-ending), it progresses to step 
1805 at step 1804, and it progresses to step 620, and in Yes (scavenging-air termination), firing initiation control is 
performed, and it progresses to step 640. 

[0121] At step 1805, a motoring authorization flag is 1 and it judges whether the 1st-step above-mentioned 
preheating control was completed, i.e., did it become the situation of motoring initiation?. At step 1805, in No 
(disapproval), it progresses to step 1810, and if it becomes Yes (authorization), it will progress to step 1830. 
[0122] The subroutine of drawing 21 is a control routine in connection with the preheating of the 1st step in the 2nd 
operation gestalt, and except step 1820, since it is the same as the preheating control routine of the 1st operation 
gestalt explained by drawing 7 , it explains simple. At step 1811, it first judges whether the temperature T1 of a 
catalyst 21 is beyond the predetermined temperature (for example, 300 degrees C) that the catalyst is activating. 
[0123] In No, an EHC temperature flag is set to 0 at step 1815 by step 181 1, and it progresses to step 1816, and in 
Yes, an EHC temperature flag is set to 1 at step 1812 by step 1811, and it progresses to step 1813. At step 1813, it 
judges whether it is beyond predetermined temperature (for example, 400 degrees C) without the need that the 
catalyst is being activated enough and the temperature T1 of a catalyst 21 carries out energization heating. 
[0124] In No, EHC20 is turned ON at step 1816 by step 1813, and it progresses to step 1817, and in Yes, EHC20 is 
turned OFF at step 1814 by step 1813, and it progresses to step 1817. At step 1817, a glow preheating flag is 1 and 
it judges whether energization heating of a glow plug 29 is started. 

[0125] In No, it progresses to step 1821 at step 1817, ROM memorizes beforehand, and the table data of the 
resistance welding time of the glow plug 29 set up according to water temperature Tw are searched. And it 
progresses to step 1822, a glow preheating flag is set to 1, and the inh alati on -of-air throttle valve 7 and a glow plug 
29 are turned ON, and about the inhalation-of-air throttle valve 7, in closing and a glow plug 29, energization heating 
is carried out and it becomes a return, respectively. 

[0126] If it becomes Yes at step 1817, it will progress to step 1818. An EHC temperature flag is 1 and it judges 
whether the catalyst 21 is being activated, and at step 1818, in No, if it becomes a return and becomes Yes, it will 
progress to step 1819 in step 1818. At step 1819, it judges whether the resistance welding time set up according to 
water temperature Tw was reached after energization initiation of a glow plug 29. 

[0127] If it will become a return if it becomes No at step 1819, and it becomes Yes, it will progress to step 1820, a 
motoring authorization flag will be set to 1, and it will become a return. The subroutine of drawing 22 is a control 
routine in connection with the 2nd-step scavenging air in the 2nd operation gestalt. First, at step 1831, a rotational 
frequency addition flag is 1 and it judges whether the addition of the engine turnover number after motoring by the 
motor 41 is started was started. 

[0128] In No (addition un-starting), it progresses to step 1839 at step 1831, an engine-speed addition flag is set to 
1, the register (RAM) of the control unit 300 interior is reset zero times, and it becomes a return. In Yes, it 
progresses to step 1832 at step 1831. At step 1832, the flag operated [ motoring ] is 1 and it judges whether 
motoring actuation by the motor 41 has already been performed. 

[0129] In Yes, it progresses to step 1834 at step 1832. It is table data (it is so desirable that water temperature Tw 
is low in order to raise ignitionability to make a motoring rotational frequency high.) of the motoring rotational speed 
which it progressed to step 1833 at step 1832 in No, and was memorized by ROM and was beforehand set as it. or - 
- even if fixed without making it fall since the viscosity of a lubricating oil will usually become high and motoring 
rotational speed will fall, if water temperature Tw is low — being good — it searches and the flag operated 
[ motoring ] is set to 1. 

[0130] And after the control unit 40 for hybrids turns ON a motor 41 and starts motoring of an engine 1 by the 
command from the control unit 300 for engines, it progresses to step 1834. At step 1834, an engine turnover 
number is integrated and it progresses to step 1835. 

[0131] At step 1835, it judges whether scavenging air was completed, i.e., did the integrated value of the engine 
turnover number after motoring is started reach the predetermined value (for example, four revolutions; in order to 
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be scavenging air, it is necessary to surely put in an exhaust stroke in each cylinder)?. At step 1835, if it becomes a 
return in No (scavenging-air un-ending) and becomes Yes (scavenging-air termination), it will progress to step 1836, 
and the inhalation-of-air throttle valve 7 is turned OFF (open), and it progresses to step 1837. 
[0132] At step 1837, it judges whether precompression was completed, i.e., did the integrated value of an engine 
turnover number reach the predetermined value (they are six revolutions after motoring is started), after the 
inhalation-of-air throttle valve 7 was turned off [ it ] (open)?. Since scavenging-air control was completed when 
becoming a return in No (precompression un-ending) and becoming Yes (precompression termination), it progresses 
to step 1838 at step 1837, and a scavenging-air ending flag is set to 1, and it becomes a return. 



[Translation done.] 
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[Brief Description of the Drawings] 

[Drawing 1] System configuration drawing of the 1st operation gestalt of this invention 

[Drawing 2] The timing diagram of the actuation performed at the time of start up of the 1st operation gestalt 
[Drawing 3] The main routine of engine control 

[Drawing 4] The start-up actuation control routine for generalizing start-up actuation 

[Drawing 5] The control routine in connection with ON location of an ignition key 

[Drawing 6] The control routine in connection with the Start location of an ignition key 

[Drawing 7] The control routine in connection with a preheating 

[Drawing 8] The control routine concerned after high-order detonation 

[Drawing 9] The control routine in connection with scavenging air 

[Drawing 10] The control routine in connection with firing initiation 

[Drawing 11] The control routine in connection with a high-order detonation judging 

[Drawing 12] The control routine in connection with control during motoring 

[Drawing 13] The deformation mode of the control routine in connection with a Start location 

[Drawing 14] Common-rail-pressure force-control routine 

[Drawing 15] Main-injection control routine 

[Drawing 16] Property drawing of the fuel oil consumption by the common-rail-pressure force and the fuel -injection 
period 

[Drawing 17] System configuration drawing of the hybrid car of the 2nd operation gestalt of this invention 

[Drawing 18] The timing diagram of the actuation performed at the time of start up of the 2nd operation gestalt 

[Drawing 19] The basic control routine of a hybrid system 

[Drawing 20] The start-up actuation control routine of the engine for hybrids 

[Drawing 21] The control routine in connection with the preheating of the engine for hybrids 

[Drawing 22] The control routine in connection with scavenging air of the engine for hybrids 

[Description of Notations] 

1 Diesel Power Plant 

2 Inhalation-of-Air Path 

3 Flueway 

4 EGR Path 

5 EGR Valve 

7 Inhalation-of-Air Throttle Valve 

10 Fuel Injection Equipment 

1 1 Supply Pump 

12 Fuel-Supply Path 

13 Pressure Control Valve 

14 Common Rail 

15 Fuel Injection Valve 

16 Fuel-Supply Path 

17 Booster Pump 

19 Fuel Return Path 

20 EHC 

24 25 Solenoid valve 

28 Starter Motor 

29 Glow Plug 

30 Control Unit 

40 Control Unit for Hybrids 

43 Electric Motor 

50 DME Fuel Supply System 

60 Dc-battery 

300 Control Unit for Engines 
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^m^MMs tart &>ktbZ> 0 X^yy*4 0 4X& 
MltlQma i n^»«SSn5J:9^±*»BB*6«F»l 
Mstart^Mperiod tf>SHIHk ^PMti"-<# 
«tSo*S^i|»*t# 1 5 Sr. * 7>-^^ir>-^3 2;fcJ:tf 

[0055] m2\*mm\zrrio*LZ>m'f-*?'( 

-bXWtLtzh<DX&>v), *t3Wh»W-<n&f»\*£XT<D4m 
[0 0 5 6] w(OaMfTttK*tti9#7tto n (EH) X 

t?^~=^—? 6[z.£oxmm<nfflm (^tz^mrn 

ftJt^ft, EHC 2 0, ^^^v-f h 2 6, ^n — :/ 
7^2 9|wO^TBf3eO»J»3&SfTt>*L* (on, 
on-o f f $iJt») 0 f LT^p-/7^2 9<OiUg^ 
tt«?>6ixr*^c!WB3&S«EV\ EHC2 0^fittft$il 

[0 0 5 7] [S2SB : WB#^«t9-f ^ 

-y>3 >^r— 3 7 3&SS t a r tfi)[«tC-fey h £*L, X 

EHC20^o-y7^2 9Col^ 
OftlJffll^fT^n (on, ^fdiio n-o f f M'i®) . =f> 
m^9^ b 2 6f2o f f , KtU£!9#7i*i£*-eo n 
(H) Hof f (BH) {ztyr)WLz_hnz> 0 
[0 0 5 8] «»«4«»Six*V^ H^^tf^ 

r 1 1 <Di±t>mm=fr 1 3 , mnmttfr 1 5 , «msk§km 

Bffi(0 2o(0ti#2 4 £ 2 5, ^5J:U?#/±^V^2 7 
^of f) Q Lfc^oT, KSU&fl* 7 fro n (EB) (7) 

ehc2 0T*asixT*»{fc$n*ftiwSfefflsn 

5 Q »ft»9#7^o f f (BB) O^fg-C^Jtt 

[0 0 5 9] [S3M: jlte#tr i «9 

^»3fts*iJWr*Jx5*^>r ^yVay*- 3 7(iSta 
r tfifcfi(r»«F$tL. ^^-^^—^2 8(^^5^-^ 

7(io f f M) t\ EHC2 O^d-77^2 9 1^ 
Ot^r««L-CBfS<OfWfflI^fT*>n (on. £f-teon 

-o f f M9P) . *»3ft*«»**i-5 (te»^^«S»*» 

1 5 , m&m&fflfflm<D 2 ow'» 24^2 

5. fci:^#l±^y7 2 7^o £/z!2o n - o f f 

mm a 
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[0 0 6 0] Lfc^oT, W£ £ tLfc^^Ki ^ n - ^ 7 

*» ic v z> ^(Dm^^mmm^mt s n*: e h c -c 

[0 0 6 1 ] xy^y|iiiI6LTiS^ ^l/i?>-& 

It, KSS9#7t)EGROg*CJti:Ton 
(S3) , *fcHo f f (Bfl) IdSJW^ftS (T^^ 

V\, *fc, EGR#5 tEGRK*(CJCi:TBIIBB«IJ*IS 

[0 0 6 2] ^LT, SB»ft03fSB*l»*5ftja-t-S*T 
(1EHC2 0 ^d-/7^2 9l'OV^$NtLT/!fr/£ 
(O^^tT^^ (on, ^fction-o f f »J») , ^ 

y^yS iijite^fflS) $ ehccj; ^m^mmS: 
ttnikf^fHffi , -r * fc> h^rnmMM \c & n % > v 

■f £ fc tf> <£> (7) "C^ 6 o 

[0 0 6 3] mA<n^-f)V—^i/\^ 
S^.«)0*6»*^»J«^— ^>"X?fe5o ^7^2 0 1 

2 0 2(Citt? o ^fy/2 0 2W^yyay^ 

3 7^Slte#ln iot S t a r tfill:ty h ^tL"CV N 
5^jJ|L x No (ONffilt'fcS t a r t (itt* t> 

^2 0 7(Cilt? 0 
[0064] ^7^/2 0 7-Ctl, Kfttt*)#7, EH 
C 2 0, "Hf&^^TW — *-=e~* 2 8. ^ 

p^7^29^o f f dtiU^tu BMmShFf±i% 
&£ti W^yJtf^i l 0>JE*1M»# l 3 ^ tt&£Mt 

*5«tl/#a£^^^2 7*So f f ) > tt»»fP^BB^5« 

[0 0 6 5] ^y^2 0 lt'Ye s (ONfiB co^r 
^ilxr^^2 0 S\zmAsX«X? — ?*-? 2 8£o f 

flCffcMPU Xf5'7 P 2 0 6{:I^ o Xfy^2 0 6T? 
[1W^77^ 1 "C*>o-ClR*fP^?T^nfeA»*r*J3e 



[0 0 6 6] 77^7'2 0 6t'Yes (»»fl5^ff*>*t 
fc) ©»^l4!)^yi:fto-C>f^r>3^-3 7 

[00 6 7] ^T7/2 0 6tNo (Rtftf^^tf fc>tfC 

^r/a^-S 7cDON{ig^M^6^J^^tT^tt 
6 0 0 (Star t |£g) <^»-& 

1**7^:^2 0 3 1^1^ ^fy^2 0 6tR*|:IMI 

[0 0 6 8] 0 3 T*Y e s WSMf j&Sfffrtl 

20 cm^T, -wi»^-v>t;^tito y 

hStittv^**, ^^-^^-^2 8(:J;5^yy 

yf2 0 — 28^of f lenity 

^ — & 9 > -Y y is 3 >^r — 3 7 (7) S t a r tfi 
g ^ 6S fc> 5 ttftfRfttHft litTfr *L * V \ 
[0 0 6 9] 7f^2 0 3tNo (Mffllif^ftfrtlX 

y 3 V^r— 3 7 CO S t a r t ffig U: Mfc SfflfflW 

30 7(DONffiBicB8h>^ffi«J»^— 7^^"e*>So 

[0 0 7 0] ^77/5 0 1 -ett^E—* !> V^fF^J 

^nry^-y^^^ Yes (t^pi) ftfetf^^y^ 1 
502 (riitPo 

[0 0 7 1 ] X77^5 0 2ti^^yy»77 

40 **BII*6SHfe*\ tftfcW^y>3^- 3 735SS 

t a r tftniw-try hS*Lrw»^lB2©« 

Mr) . ^3^1® (^»»fTa») lw»ofc^*«*+ 
^>o X77^5 0 2-C'No (^-^JJy^TO 
^77^5 0 7|:&, Yes ?])>?m 
t&) 0 3(Ciitfo 

[0072] ^7^5 0 7X1^-^ y >?%$W\k¥ft 
JtfiFBB 0 s e c) ^liiLfc^^UtltN 

o^bi^y— ^t^ a ^^5 0 7"CYes46 

i^^^^ys 3 o i^»A/^ia»fp*U3e«iw s firtoixr y 
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\zt>ti*ti*toh?mm#<D*mtmz£9 * jy-yiss 

3 7#S t a r tfe^^^tl-f, * 
2 8\z£&^-? y >^^tT^n^^^o/c^(^MIt^ 
'^m©^^l»Cfc^T'^>>5 0 rOfci6^T-^^5 3 0 

X+mmt7y?* i (cir^ h u Bjm;&>9#7, ehc 

2 0, ^H»*^7>f h26, ^u— 7=7 #2 9^o f f 

^1 10/±^$iJt»#l 3, »«tt#l 5, MilSS^ 
Flffl02o(7)i»24t2 5, *Dj:t/#/3E^V^2 7 

75- o f f ) 0 

[0073] ^7^/5 0 3 x\-±^myy^fr 1 T-foo 

j£f"5o o£ 19 , ^ y > a >^r— 3 7^Sta r t 

h^nrmj^(D^2^pg (MMUM) % Sg3 

03T'No (»2S». fB3««f<©*fP*Sift^-efltjt* 
ftfc) ©»*li7fy^5 3 0 lciiA/"eR*f^*iJ3£#J«I 
SrffV\ Yes (^) 4?)tof^5 0 4(CiitP 0 
[0 0 7 4] ^^^/^5 0 4T*fi^>v>>-^5gVLil^t 

[HUciiffiN e ttgfSfil (B ; m^lt 5 0 0 r pmt% ii 

xr^504fNo (g&®isLT/j^) (Dm^n^ 

3 0^^T«tR^*IJ^#J»«rfTt\ Ye s 
(SffiHE) 4f)l^7y^5 0 5 (Ziitp. 
[0 0 7 5] ^7^^5 0 5 Tli^if |lj»H7 77^ 
^lt'fcot, »5fi«>*4a«r<D«»«fW«l^*TLfc 
^S:*lJ^i-So ^7S/7*5 0 5t'No (^»«*flffll**£ 
T) OS^f^/S 4 OtritA/T^ai-r^/i— 
CO^^SJffl^tT^tfC y ^ — ^^*I9, Yes 

0 6{C^T**6»tftf^»T7 7^S: 1 K-fc 5/ h LT y * 

[0 0 7 6] ::t\ ^7^5 0 6^aWT7 

^^oit^^-r 5/^*3 0 0<D^^^V~/U)£tim'Mt*^ 
y-?A 0 OO^sfiltSiJSliff^tL^l/^ (xy^ywffl^ 

IV— > $t 4 if— y > 3 >^r— 37(DStar t fiB(- 

[0077] rc-f ^7^t°6 o 1 -ci*;*— * y >-?wr*i 
*u^-t"5 0 ^7^601^0 (^rp^r) cotton* 

y-y*?% 0 2 ^ilA^ffm^^^ s>^6 0 3 .'Cilt?^ Y 
es (ffpj) Jifctf-tO)***^ y7 6 0 3 
[0 0 7 8] ^t 1 0 2 T??i-=E™* y >-^f^"5J^^ 
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SM£#dW 5/ > 3 — 37^Startft 

lliLtx^-^^-^ 2 8 1:^5^-^ y v^riSfi* 

* y ^^j*«Hi»*nJ: 9 t Liztz\ate—f y 

10 ftfrtlXbXT yy"6 0 3«F*^>*Jffliw«fc 

Idf? 0 £ 0 lzLti Q *fcjE»»<^(wJt-<n«EHC2 0 

-^jfMDMEftEHC 2 0t«$tlS o 
[0 0 7 9] nt\ |13|:(^^7y3>^3 
7 0S t a r tffi«^BBto^«IW^-^>^**««* 
^ LT jo y> s HI 6 ^ii/W- fy<Z)X7 7 7 P 602t:ft 
^t^7^7 P 6 5 0^IILT$)5 o r*k i^^^ 
tela 6 tiat-efcSOTB-ftfrttLtKiBSrfRt 

20 t a« 19 mmr-mmmmzft ? . 

[0080] mmf-yy?* 1 ir-ty h it 

**-**E— * 2 8£o f f irf££N-5 e ttT^ 
«9#7. E H C 2 0 > fSi^7^h2 6, fv—^y 
729 fro f f jC««p*ix, J«jS|-«tetiffJJ:«» 

y^tf>~fi ia)J±JjMWfri 3, 5, m 

nm^mm^(D2-D(omm^2 a 1 2 5, joj:t>*#/±7K 

^2 7^of f) LTD^-y^^o 

[0081] H13 ^aE*««-C(i, mj^o^ 

isM^mmmtimT L^^Rvmmtxtbzt lx 

I: J: o T«ft D M E ^JRft^ t-S tM L •} , 

[0 0 8 2] ^75/7 1 6 0 3t i {j:^?yy«77 
^^rliz-tr^hL, x^ — ^^e— ^ 28^on!:Lt^ 
y v^«rBB*6L, ^777*6 0 4lcittfo **ryrf 
6 0 4TI4«*»777^ 1 T'foot, Hu3*(7)m2S 

[0 0 8 3] ^7^6 0 4^0 (jfM*^T) 

mfflmtfnfrtixxy'yy'6 4o\zm&s ^7^/64 
0T^iE-r^^-^>-^^~^ y >y*t*mmiftt>tix 

V?->k?£<0, Yes (»Se«*T) ^^^7-^6 
0 5{liit?o ^7y^6 0 5T*!j:f^77^it* 

so H*6*nfc^S:*JS-t-5 0 
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[0 0 8 4] ^fi//6 0 5tNo (JBWc*HJ*&) tf^J 
^1377 7:/ 6 2 0HiiA,T^iil!-r5/l-— 7>GQ;f*^ 
^J®^fTt?nT^^^^6 4 0(D^-Z y V^tf»JW 
l-il^. Yes iM'Xmtk) ftblIXTy76 3 0 Hit 

A/ -e^izE-r 5 /v— 7 ^^*»2pJS«»d« ff 7 7 7 

7*6 4 O09*~* y ^^**JI»l^iitfo B7<Dt^ 

[0 0 8 5] 5^77 7/ 5 1 It'll «*SE2 l£>?fi£ 
°C) «_h-e*)5^4r2pJ3e-t-S. 777/5 l l "CN o <D 

^^777/5 1 5-cEHcsS77^oi:tix h 

oStfo 77 7 7*5 1 1 T?Y e s <£>:^&li7 7 y7°5 1 2 
t*EHCiaa77^ii:tyh (ffittftttv^ri: 
Sr^T) Lt^f 1 3dilfr 0 

[0 0 8 6] 7 7 >y^513 "CH ftfejK 2 1 <£>fUST 1 

7 7/5 1 3 7?N o ©l^ii^T ^^5 1 6TEHC 2 20 

O^on (iimAnUft) i:LT^r^^5 1 7C1^ X 

7 7/5 1 3-CYe s ^l-^ii^f 7/5 1 4TEHC 

2 0£ro f f (iim^lh) i:LT^f^y5 1 7 [Cil 

[0 0 8 7] 1 7t(i^D-fjS77^ 1 

TfcoT, 7*n — -77^2 9 <Dmn.1)m&fflf££*lX\,^ 
Z>fr*mfe1rZ>o X7^5 17tNo (#3l«) 
£i277 7/5 2 1 Hit^, i^ROMilfSlji^tU 7K 

i&aMH;VMi^*<ft5) ©T-^T-^^itSo 30 
^LT^r^y5 2 2t:I^, 7*n — ^fffcT* 7 7*£ 1 d 
K«jR9#7, =MtOt^y^ h 2 6, 7*n- 
7 P 7^29^oni:Lt, 0 # 7 *BJ ^ 

M^7^h2 6^iTl, ^n — ^7^2 9^iim^P 

[0 0 8 8] 77 7/5 1 7tYe s ft b 1*7 

77/5 1 8tciitp 0 xryy5 1 8 "CteEHCrflff 7 
7 7*^ 1 -CfcoT«!«E2 1 ^ttibLTV^^^ 

L x xf^5i8tNo (iSiMsLTv^ftv^) 

t*y* — V'tft'K Yes (SttftL-CV^S) ft*btf7 40 
77/5 1 9[liifr 0 777/5 1 9T?Ht^n — 

[0 0 8 9] 777/5 1 9-eNoftbli!) 7* — >-£ft 
•9, Yes (EHC2 0(D*i2 1ffittft^« 
^p-/7^2 9t)r»^f:) ftfcli, 77 

7/52 oiciiAz-e^e-^ y >^77^?: 1 (^-fes/ 

h U "HR**^ h 2 6 £0 f f CLTr^Tt, y 9 
ff^TttlB d ft o £ «W" < o so 



[0090] H9^^^^-^* s S!r3fi«)JR2a:Hfwl» 
ft^aJS3asH*6*ixfc^S:W3ei-So 777/6 1 IT? 

No («»*BB*fe) ^(177^6 1 7 Kit*. 0 
»iS77^1Ct>7M, 3 yfn^an^ 

3 0W^l/y^^ (RAM) *0!)ty MtH- 

[0 0 9 1] 777^61 ltYe s 7 7 

7/6 1 7t^t7 hJ&sj*TLfc«) ^l^r^ 
6 1 2(iii^. aiV-^^lertElplftWiBIJISrfTVV 
/6 1 3ilit0 0 777/6 1 3t11 jt^^TLfc 

(i tt#««-eJWffMr^fWi5MiS fc 5) Hit L 

[0 0 9 2] 775/^613^0 (»m**l-T) (DM 
f — ^bttV * Yes (»«tJ»T) ft 1**7 5/ 
/6 1 4Hit^. K5t« , 9#7 £0 f f (H) l:LT7 
77/6 1 Stwittfo ^7y/6 15m iH±^7 

p 0 f f (PR) («x.tf*-^y 

[0 0 9 3] 777^6 1 5-CNo (^EBfcfttT) tf>» 
^ — ^^ftt) , Yes (^B£^-T) ftfefcflfMWM 

f77^6 2 lTfJ4«3|sHlKBI!Wffl<D2oa>««#2 

4 ^ 2 5, %>£X$m£tf>"72 nCltMRg 
1^1^7777^6 2 2tCii&\> 

[0 0 9 4] 77^/6 2 2^ -^feROMHSatS* 

y(^(t^.^T77 D 3 0 0(T>m^b l^«HfTV^777>^ 
6 2 3(l3ttf 0 ^7^6 2 31:11 f feROMUlEtt 

»J®«r, ^-fy/u-f y(:i3it6^f 5/^4 0 0^ 

^^it:m^T77°6 2 4{liltPo 
[0 0 9 5] ^LtXf^6 2 4"Cli»^cM*6*JIB^ 
»7Lt©"C, f«77^1i:ir>yhLT^- 

t>Z>WW)r~ 7- >X*&>& o ^7^7°6 3 1T?*6»B* 

3 3 tiy^yiHilKaSN e ^^M^M^^irWr^iM 

(A ; ^J^(15 5 0 r pm) W±|wftoTV^S)6»*:*]3E 
[0096] 77^/6 3 3 T*Y e s 
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6 3 3T'No (^^M^-f) 3 5 

ft: l t ^ r fflttirafift-t* £ &s?0> * t ^gf^ias (#J x. \z 4 
oot) «±-e*>*^4r*j^i-So 

[0 0 9 7] ^7^/6 4 2TNo^i^(j:^7 ; 77 s 6 10 
44t'EHC20^on (iiflAPiKD M U Yes <D^j 
^{^7^y6 4 3-CEHC 2 0 £0 f f (ii«ffih) 

n —^7 ^29i:EHC20 Cot *T9r5&£>ififf SJ»a* 

[0 0 9 8] H8 0^^— ^V3&SS(ra50»4©H(0^ 
Hil:|b5»^7yt'fc5o *f^f^5 4i 
tl^8M«77^1tfcot, ^n — 
2 9 <b EHC 2 0<O^»«(D»JfflI^BB*6$tLTt^^&' 20 
W3lt5o ^7^54 1^0 (M*&£;h/f) 
ii^r- 3/^5 4 4 Jzifi^ ^^ROMCfEtS^ti, tK?U 

5^5 4 5 Kit*, ^•«l*IBK5e7 7^S: ltC-fey h 

[0 0 9 9] X^y?5 4 lt'Ye s (BH*fe) fcfetf:* 
7^/5 4 2dii^ S»«fM!Wi*IB* s *fflTw«ciSi: 

5 4 2 T'NoCO^'&d^^ ^^S 4 6 "C^o— ^ ^ 2 30 

TX77/54 7T-«2 kd^st ij>mm*ftftt% 
{ b t r v ^ r ii ® Jnna-f a^^i^sg ( * « 

4 0 0°C) £k±X~&>Z>fr&mi£l>, X77/5 4 7T'N 
o(Z)i^(j:X7^/5 4 9tEHC20^on (ilSfol 
SRO CL, Yes^l^7$//5 4 8t*EHC20 

^of f (»«*ifc) i:Lty^-y^45. 

[0 10 0] X777 P 5 4 2T'Ye s (O^^flX^ y :7 

5 4 3{^il^ S8MWT77^1!:tyH, 

yu — y? s/2 9<bEHC20£o f f CLt^ii(D 40 

^fflt5f^-f to>-v^£if ffl L Jtflgg 

[010 1] 11 7:zjo^T. s^zf!) 3/ K*W!i* X 
^-t^xy^yi^^ /<i/7y6 0^^1^] 
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LTfc«figi"S) 41^ MAfiKSW (CVT) 4 2 
^^77 l/yytW4 4 £rfr LTS?»*&4 5 
a, 45b dfcx. ^tl5 0 
[ 0 1 0 2 ] 7^ -f/Uxy^y 1 (D\tiJ]<D, 

-?4 1— (Dmmmt Lx<D&t}t. mm$m4 5 a , 4 

5 (7)mr^^tTffli: Lr(om^t^iS5T(i, W7 f U 

fc, W:/y y Kffl^yhD^a-y h4 Ote, y<y 

— * 4 3^P>x<-/^y 6 0^0|E]iKt>*iJWLTl^o 
[0103] ^ -f \) y Kffl =1 > h D-/Wa^ -x h 4 0 

*-fe/MzvU-3 6<DfI-S§- (r^-fe/w^y/w-K^^**- 

Jt0iJL*:fi-5§-) , x^-K^-7 1^ (STA;A 

c ciiLWit ONffi«ic»jEfi:Lfc«#-c, il^oiirpfi^fi 

^Star tffiPft^) , v7 M//^^yy 3 yt 
7 2 (TMf-^ (SFT) , ^U— *if-m*'< ry7 7 3 
<7Mf-^ (BR) x mii^>-y-7 4C0ff (Vc a r) , 

^yfyasttyf 6 1 (b c a P ) 

StL, xy^yi^f^lAw^M^U 
ai^Vflla^ ho-/^y h 3 0 0 lC*6ftJS^, *5 

[0 10 4] f Itxyyy^^y hn-/l/a^y h 3 
0 Oil, />^>^y y Kflny^ p-;vasy h 4 0 <7)J£ 
^irt^oT^v^vl^tb^ffJJ:, *5J:05ffl*<DIB«l 
£tT9o 0 1 8 li/N>f 7 r y y Kffl 3 y h p - ton y h 

Vv'yfflny h n-to-jy h 3 0 0 £oTfT:b*l6 
[0 10 5] tt»»fl5^a»ttii*^*Ra53i>5x>i: 
K$^j:^o^#/rI^-^4 1 Sr^v 

je^e— Lxmrnrnffl-tz^ a>o^e— *y 

[0 10 6] -(Dtzbb, *6ifc«FC0«RttSrt^iaaDME 

ft i siwo^JRa* e>» 4 -e<o*6»» 
[oio7] M^y^ Kffl3yhp-tox.> h4o 

^xy^yffl^y hp-to-^ h 3 0 0[z£iXft£> 

zxz>-<D%m : &m i 9— m 2 2(7d^u— h!:s-5 

ffll/U— i20-22!W7'y-y Kffl^yhp- 
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m&^, xy^yfflayhp- /tou-s, h 3 0 OCio 

[0 10 8] mi 9^^U 3/ K^^x^^s^sjta 
yu— ^>t^jov^r. ^y^x o o or^ir^ir/^-fev 

6<7Mf# (L) , X* — 7 1 0>{g# (ST 

A) , isy hU^-^^a Vir^i^ 7 2 <£>{f-J§- (SF 
T) , y^ltll^^f 7 3^)ftf (BR) , *S 
ir>^^7 4<D{g& (Vc a r) , y V If 10 

6 KDfft ( B c a p ) WSrtt^ii^, ^xy^l 1 0 
0 ^iltP 0 

[01091 ^^uo o*ciiiite#or ^ir/U-< 

/;W8(7)B^^i (L) [ClSCfc*:^®] <D 
tztbcD^&lhJj&WftL, ^rs/^l 2 0 Olciitfo r 

<£>»g\ g^WKte**- b^r-7 1 ST AttO 

Nfirg-C, h M-*i^*> a yfe y t 7 2 ©fit S 

FTfiD r i v effiitfc^o **ry7l 2 0 OfiiS 
ttJ*tLfcK*a*^ SIS* (B c a p) , 
(Vca r) . /U-^r#l«f (BR) l^CT, 20 

[oiio] »b*™ k«^#< \rr&'*9 — ^\z&fr 

[oiil] [^^^Vjfeff^e— K] ^^i^ft^rtitt 

>-(DW)t>&wm LT^tT-r^o 30 

[0112] [^v^v^m^— k] ^^^vib^i^iH 
mm^mmzn-r. mm mm) tzmzm^btiZa * 

13 0 o-CliScPSSffcoyt^xoe^m^tiHE*— Ki 

7)^10 o%£co#}fi^m^ ; ^ti^o%(iffih^^ 
pfc-rs) ^tb^y^i 4 o 0(zii^ o 

[0113] xfy/l 4 0 OT'li^^ 4 3 — £>®#: 40 

0^<yf!) 6 O^b^e-^ 4 3^<£«;ftlM6ft£©JlW 
Ls ^fyf l 5 0 OCiifro **ryzf\ 5 0 o-Ctt:^ 
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